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PREFACE. 



The remarkable development in the electrical generation and trans- 
mission of power constitutes one of the most important advances in 
engineering science during the past decade. This development has 
served to greatly emphasize the importance and value of our water 
power resources. 

Probably not more than a half dozen other states in the Union are 
so favorably situated with reference to water powers as is Wisconsin. 
If properly husbanded and developed it seems certain that at an early 
date these water powers will be regarded as the (most important nat- 
ural resource of the state. While single developments of from 10,000 
to 30,000 horse power are not wanting, it is their general distribution 
over nearly the entire state, rather than the great size of a few plants, 
that is most characteristic of Wisconsin water powers. 

The total water power in the state at present developed, approxi- 
mately 130,000 horse power, is only a small proportion of the total 
power awaiting development. While this fact may be attributed in 
large measure to the lack of settlement in the northern part of the 
state, where water powers are most abundant, it is equally true that 
in very many cases the failure to develop is primarily due to a lack 
of publicity regarding their location and value. To secure greater 
publicity, the legislature of 1905 appropriated $2,500 for making 
surveys of the water powers, and for preparing a report on the same. 

The present bulletin is not to be regarded as a final report on this 
subject but only as a first step toward furnishing the information 
needed by the public. The work of collecting these data has been 
made doubly difficult because the lack of funds needed to prosecute 
the field surveys made it necessary in many cases to secure second 
hand information. Profiles of rivers have frequently been secured by 
means of railroad water levels at stream crossings. About 600 
miles of river have been actually surveyed at a total cost of about 



xviii PREFACE. 

$5,000, one half of which was furnished by the U. S. Geological Sur- 
vey in cooperation with the State Survey. 

The Federal Survey has, however, spent approximately $18,000 
since 1902, in making daily measurements of the flow of the prin- 
cipal Wisconsin rivers. All of these exceedingly valuable run-off rec- 
ords, up to December 81, 1907, are presented in this report. This 
work of stream measurement should be continued in the future, as the 
value of such run-off data greatly increases with the length of the 
record. It is well understood by hydraulic engineers that such rec- 
ords are indispensable for planning the turbine installations of new 
plants. 

While a good beginning has already been made, much work still 
remains to be done in surveying the remaining water power rivers, in 
order that a plan and profile showing possible power developments 
may be prepared and printed for general distribution. 

An effort has been made to give full credit for all information re- 
ceived. Very valuable information has been furnished the writer by 
prominent hydraulic engineers, especially by D. W. Mead, Messrs. 
Loweth & Wolf, and Messrs. O'Keef & Orbison to whom grateful 
acknowledgment is made. 

Mndh'^on, January 7, 1908, 



WATER POWERS OF WISCONSIN. 



INTRODUCTION. 



Significance and extent of water-power resources. — Unlike other 
great natural resources of the State, such as the forest and mineral 
wealth, the utilization of which means the final destruction of the 
source of supply, the water power resources are as certain and eternal 
as the sunshine/ The importance of water powers to a State so re- 
mote from coal mines as is Wisconsin is not likely to be overesti- 
mated. Unquestionably these powers are destined to exercise a wide 
influence on the development of the State. So far as known, not a 
single important river in the State has as yet been made to fully pro- 
duce its available power. The lower Fox may be said to come the 
nearest to this, with a total of 31,898 actual horse-power,^ all pro- 
duced in the 35 miles between Lake Winnebago and Green Bay. 
This large water power has caused the district to take high rank as a 
paper and pulp manufacturing center. Wisconsin, Chippewa, and 
St. Croix rivers can each be made to produce power equaling and 
even exceeding that of the lower Fox, Growth in the development 
of Wisconsin water powers has been very rapid. During the ten 
years ending in 1900 the gain was 75 per cent. The following fig- 
ures show the growth during the last thirty-five years : 

Wisconsin water powers developed.^ 

Horsepower. 

1870 33,700 

1880 45,300 

1890 56,700 

1900 99,000 

1905 124,400 

* By this it is Dot meant to depreciate the decided effect of forests upon the regi- 
men of rivers. 

2 Kept. Chief. Eng. U. S. Army, 19S7, p. 2737. 

3 Census of U. S. 
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The annual saving represented by this power over the cost of an 
equivalent amount of steam power, computed at $20 per horsepower, 
reaches the sum of $2,500,000. 

Sources of information.— Judging from the scant literature de- 
scriptive of Wisconsin water powers, but little attention has been 
directed in tJhe past to this great natural resource of the State. The 
longest and most accurate description is contained in the Tenth 
Census of the United States. In Geology of Wisconsin, volume 3, 
1S80, will be found good detailed descriptions of the Lake Superior 
rivers from the standpoint of a geologist. Very reliable information 
regarding the upper headwaters of the larger rivers is given in the 
reports of the Chief of Engineers, TJ. S. Army, for the years 1879- 
1883, inclusive, to which frequent reference is herein made. This 
work of surveying reservoir sites involved the running of many hun- 
dred miles of levels, itims securing numerous water levels on lakes 
and rivers. The maps of these surveys were never published, but 
copies of the originals have been obtained, and no pains or expense 
has been spared to preserve and present these data. A fourth source 
of information, and a most welcome one, both because of its intrinsic 
value and because it marks the beginning of a rational and systematic 
study of Wisconsin water powers, is the detailed survey of part of 
Chippewa, Flambeau, Black, Wisconsin and Peshtigo rivers and the 
daily discharge records of the following Wisconsin water-power 
rivers, the latter all carried on by the T^nited States Geological Sur- 
vey for the period indicated. 



No. 



2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

29 

21 

22 



River. 



Black 

Black 

Catfish 

Chippewa ... 

Chippewa 

Flambeau 

FoD du Lac. 
Upper Fox. .. 

Oconto 

Oconto 

P«8htipo 

Wisconsin ... 
Wisconsin ... 
Wisconsin ... 
Wisconsin ., . 
Wisconsin . . . 

Wolf 

Wolf 

Wolf 

Menomonee. . 
Menomonee. . 
Red Cedar 



Station. 



Melrose 



Neillsville 

Madison 

Ean Claire 

rihippewa Falls 
Ladysmith. .. 
Fond du Lac ... 
Wrightstown ... 

Gillett. 

Stiles 

Crivitz 

Grand Rapids... 

Mu.scndy 

Merrill 

Necedah 

Rhinelander .... 

Northport 

Winneconne 

Shawano 

Iron Mountain.. 

Koss 

Menominee 



Date 
Established. 



Nov. 1932 

April 190.1 
Doc. 1902 
Nov. 1902 
June. 1906 
F^eb. 1903 
May 1903 
Nov. 1902 
June 7, 1906 
Apr. 20,1906 
Apr. 29,1906 
Miscellan'i^ 
Dec. If 02 
Dec. 1902 
Dec. 1902 
Nov. 1905 
Apr. 1905 
Nov. 1902 
June 6,1906 
Sept. 4, 1902 
June 21, '07 
June 18, '07 



Maintained at 
present. 



Discontinued . 
Au^. 1903. 

Yes 

D is. Aug.' 1903 

Yes 

Yes 

No . 

Dis. Julyl9a3. 

Dis. Dec. 1903. 

Yes 

Dis. June 6,1906 

Yes 

Dis. Jan. 1904 

Yes 

Yes 

Yes 

Dis. Dec. 19a5 
Dis. July, 1908 

Yes 

Yes 

Yes 

Yes 



Number of 
Measure- 
ments. 



29 

3 

40 

13 

22 

3 

11 

12 

2 

3 

3 

7 

23 

23 

10 

6 

9 

2 

28 
6 
7 



Rating 
curve. 



No. 

Yes. 

No. 

Yes. 

Yes. 

Yes. 

No. 

Yes. 

Yes. 

No. 

No. 

No. 

Yes. 

Yes. 

Yes. 

No. 

Yes. 

No. 

No. 

Yes, 

No. 

No. 
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In addition to the above the United States Engineers have made 
daily measurements of the discharge of Fox River at Eapide Croche 
dam since 1896. Loweth and Wolf, civil engineers, have made 
measurements of the St. Croix River between 1902 and 1905 at St. 
Croix Falls, l)ut the construction of the new dam at that point pre- 
vents further measurements. 



EXPLANATION AND USE OF TABLES. 

For each regular gaging station are given, as far as available, the 
following data: 

List of discharge measurements. 

Gage-height table. 

Rating table. 

Table of monthly and yearly discharges and run-off. 

The descriptions of stations give such general information about 
the locality and equipment as would enable the reader to find and 
use the station, and they also give, as far as possible, a complete 
history of all the changes that have occurred since the establishment 
<:)f the station that would be factors in using the data collected. 

The discharge-measurement table gives the results of the discharge 
measurements made during the year, including the date, the name of 
the hydrographer, the width and area of cross section, the gage 
height, and the discharge in second-feet. 

The table of daily gage heights gives the daily fluctuations of the 
surface of the river as found from the mean of the gage heights 
taken each day. The gage height given in the table represents the 
elevation of the surface of the water above the zero of the gage. At 
most stations the gage is read in the morning and in the evening. 

The discharge measurements and gage heights are the base data 
from whidh the other tables are computed. In cases of extensive 
development, it is expected that engineers will use these original data 
in making their calculations, as the computations made by the Sur- 
vey are based on the data available at the time they are made and 
should be reviewed and, if necessary, revised when additional data 
are available. 

The rating table gives the discharge in second-feet, corresponding 
to various stages of the river, as given by the gage heights. It is 
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publislied to enable engineers to determine the daily discharge in 
ease this information is desired. 

In the table of monthly discharge the column headed "Maximum" 
gives the mean flow for the day when the mean gage height was high- 
est, and it is the flow as given in the rating table for that mean 
gage height.' As the gage height i3 the mean for the day there 
might have been short periods when the water was higher and the 
corresponding discharge larger than given in this column. Likewise, 
in the column of "Minimum" the quantity given is the mean flow 
for the day when the mean gage height was lowest. The column 
headed **Mean'' is the average flow for each second during the 
month. Upon this the computations for the remaining columns 
are based. 

The values in the table of monthly discharge are intended to give 
only a general idea of the conditions of flow at the station, and it is 
not expected that they will be used for other than preliminary 
estimates. 

Eecognizing the economic importance of Wisconsin water powers, 
the United States Geological Survey authorized, in 1903, a pre- 
liminary report on the water powers of Northern Wisconsin. This 
report, known as Water Supply paper, No. 156, by L. S. Smith, 
was not published until June, 1906. It forms a part of this report. 

Eecognizing further the importance of accurate information on 
this subject, the legislature of 1904-5 appropriated $2,500.00 for 
the purpose of surveying and mapping the water power rivers of 
the state. The United States Geological Survey promptly expressed 
its willingness to duplicate this amount, and a contract for a coopera- 
tive survey by joint state and federal authority was duly signed in 
August, 1905. Survey parties were promptly placed in the field on 
some of the most important water power streams, and the work of 
surveying and mapping the rivers was actively continued imtil the 
funds were exhausted. 

By means of a well devised plan of work which, while insuring 
needed accuracy, avoided unnecessary refinement, as well as by a 
careful husbandry of the funds, the cost of this work has been about 
one-half that of similar cooperative work in other states. Maps and 
profiles have been prepared of the following rivers: 
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River. 



Black River 

Flambeaa river, 
Wisconsin river. 
Eaa Claire river 
Pestitigo river.., 
Milwaakee river 



Location of snrvey. 



MUes. 



Black River Falls to Withee 

Mouth to source 

Kilboam to Tomahawk Dam . . . . 
Mouth to above ''the DaUes". .. . 
Month to head of Taylor Rapids. 
Mouth to Kewaskum 



67 
1S2 
197 
30 
82 
71 



Remarks. 



Plan and profile 
Plan and profile 
Plan and profile 
Plan and profile 
Plan and profile 
Profile only. .. 



River. 



Rock River 

Fox River 

Beaver Dam River 
Chippewa River... 



Location of Survey. 



'Beloit to Horicon , 

1 Portage to Greec Bay 

Fox Lake to Leipsic 

3Month to Flambeau, Wis. 



Miles. 



129 
190 

8 
108 



Remarks. 



Profile only. 



( « 



< t 



1 Surveyed by the Engineers of the United States Army. 
^Surveyed by the United States Geological Survey. 



Because the physical geography and other conditions of northern 
Wisconsin differ so radically from those of southern Wisconsin, it 
has been deemed best to discuss the water, powers of these regions 
separately. 
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PHYSICAL GEOGRAPHY OF NORTHERN 

WISCONSIN. 



Geolooy'/ 

The rock formations of northern Wisconsin readily fall into three 
classes — the pre-Cambrian crystalline rocks, the Paleozoic rocks, and 
the Glacial drift. The pre-Cambrian and Paleozoic formations are 
adjacent to one another, but the loose Glacial drift is distributed 
irregularly over all the hard-rock formations of the region. 

PRE-CAMBRIAN ROCKS. 

The pre-Cambrian crystalline rocks consist of various kinds of 
igneous rocks, such as greenstone or trap rocks, granite, diorite, 
rhyolite, schists, and gneisses, and varieties of metamorphosed sedi- 
niontary ix)cks, such as quartzite, slate, limestone, conglomerate fer- 
ruginous rocks, slate, and schists. The rocks here classed as pre- 
Cambrian include all those often referred to as the Laurentian 
fArohean), Huronian, and Keweenawan series. The various kinds 
of crystalline rocks generally stand on edge, trend in various direc- 
tions, and form irregidar belts and areas throughcnit the region. 

The area of crystalline rocks covers the principal part of northern 
Wisconsin. Its northern boundary is approximately parallel to and 
very near the adjacent shore of Lake Superior; on the vrcst it pro- 
jects irregularly into Minnesot^i; on the south it extends to the cen- 
tral part of the State, and on the east it reaches within 25 to 40 
miles of Green Bav. 

The pre-Cambrian region is the highest portion of the State, and 
in thov^e crvstalliue hifirhlands the larce rivers have their source and 



^Prepavf^ hy S. We1<1man. Staffs j?eolog:1st of Wisconsin. 
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flow outwai'd in all directions. The crystalline rocks are generally 
hard. They do not everyAvhere have this character, however, and 
the* lack of uniformity causes much irregularity in the surface iesx,- 
nres. High, rounded knobs of hard granite and quartzite dot the 
surface of the region, and the abrupt variations in the character of 
the rock along the river valleys have caused the formation of numer- 
ous rapids and waterfalls. The slope of the pre-Cambrian region 
is relatively steep on the Lake Superior side and comparatively gen- 
tle toward the east, south, and west. 

PALEOZOIC ROCKS. 

The Paleozoic rocks consist of alternating formations of compara- 
tively incoherent, friable sandstone and hard, compact limestone lying 
imconformably upon the upturned edges of the crystalline rocks and 
dipping slightly toward the north, east, south, and west — the dip 
thus being away from the broad central core of the pre-Cambrian 
region. The Paleozoic rocks of northern Wisconsin include the fol- 
lowing formations, named from the base upward: (1) Cambrian 
(^^Potsdam'') sandstone, (2) "Lower Magnesian" limestone, (3) St. 
Peter sandstone, and (4) "Trenton" limestone. 

The Cambrian sandstone is by far the most abundant Paleozoic 
rock of the region. Along the shore of Lake Superior, where it is 
generally called the Lake Superior sandstone, it forms a strip less 
than a mile in width at the Michigan boundary, increasing to 15 
miles in width at the Minnesota boundary. For variable distances 
of 15 to 40 miles about tlhe broad central area of the pre-Cambrian 
to the west, south, and east, the Cambrian is the principal surface 
rock. It is only adjacent to the shore of Green Bay on the east 
and in St. Croix and Pierce counties on the west, that limestone and 
sandstone later than the Cambrian occur to any notable extent. 

The surface features of the Cambrian sandstone district are 
mainly broad valley bottoms, dotted here and there with a few 
pinnacles of hard sand rock. In the region of the limestone, how- 
ever, the valleys are generally sharp and narrow, and the uplands 
constitute the main portion of the landscape. The hills and sharp 
ravines in the limestone district are in sharp contrast with the broad, 
graded valley bottoms of the sandstone district. 



8 WATER POWERS OF WISCONSIN. 



GLACIAL DRIFT. 



The Glacial drift consists of a loose, incoherent mass of bowlders, 
gravel, sand, and clay. In some places the coarse drift is abund- 
ant, while in other places clays and sand prevail. The drift has a 
very irregular thickness throughout the area. It was deposited upon 
the older crystalline and Paleozoic rocks during the several succes- 
sive glaciations in Wisconsin and the adjacent region. 

Drift in variable quantity occurs throughout northern Wisconsin, 
being very abundant in the northeastern, northern, and northwestern 
parts of the region, while in a very irregular but considerable area in 
the southwestern part the drift is very thin. 

The surface of a large part of the drift-covered region is very 
irregular and uneven, and consists of hills and ridges alternating 
with basins, swamps, and lakes. In some places the drift covering 
completely obliterates the topographic features of the crystalline and 
Paleozoic rocks ; in other places it only modifies the older topography. 
On the whole, however, the glaciation of the region exerted a 'con- 
siderable influence on the distribution of the drainage lines and in 
shaping the minor inequalities of the land surface. The drift 
region, from the topographic point of view, may be divided into two 
general districts — one covered by the older drift series and the other 
by the later drift. In the district of the older drift, the southwest- 
ern part of northern Wisconsin, there are no lakes or ponds, and 
swamps are very rare. Here the topography is mature and the land 
has good surface drainage. In the district of the later drift, how- 
ever, which includes the main portion of northern Wisconsin, the 
glacial deposits are abundant; ridges and hills of bowldery material 
occur, and lakes, swamps, and sags are eoninion. In this district, 
therefore, the surface drainage is often very poor and large amounts 
of water are held in swamps and ponds. Here, also, there are 
marked differences in the surface features prevailing over large 
parts of the district. Along its border is the terminal moraine, 
often called the "kettle moraine," having a width ranging from 3 
or 4 to 20 miles and consisting of numerous drift hills and ridges 
closely associated with sags, lakes, and ponds. This terminal moraine 
extends across the entire continent. In crossing this portion of the 
State it turns north a few miles east of (h'and Rapids, thence ex- 
tends to Antigo, tlienco in a simious belt westward to Barron County, 
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aad thence southwest into Minnesota. Back of this terminal 
moraine — ^that is, to the east and north — are similar belts known as 
^'recessional moraines," separated one from another by broad areas 
having the general features of the hard rocks beneath. Between the 
moraine belts are broad tracts of sandy land, called "barrens,*' which 
cover considerable portions of the northwestern part of the State. 
Along Lake Superior is a broad belt of nearly flat clay land which 
may be mentioned, though it has no influence on the distribution of 
the water powers of the region. 

Topography. 

The abundant water-power resources of Wisconsin are the result 
of its unique topography. A wide and comparatively flat highland 
crosses the northern part of the State. This divide varies in eleva- 
tion from 1,900 feet in the eastern part to 1,000 feet in the western 
part, and extends to within 30 miles of Lake Superior. From it the 
rivers descend radially in all directions except eastward. Owing to 
the fact that Lakes Superior and Michigan bound the State on the 
north and east, while Mississippi River forms the southwestern and 
the larger part of the western boundary, all the rivers must need 
find a low trough into which to discharge, and that at a short dis- 
tance from their source. This condition results in a rapid fall and 
large water powers. 

About 9 per cent of the total area considered belongs to l^he abrupt 
Lake Superior watershed and the remainder to the broad southeast, 
south, and southwest slopes. The divides between the rivers which 
drain this southern slope are almost imperceptible, in some cases 
being entirely lost in labyrinths of lakes and swamps. 

"Hills over 300 feet in height are rare. A few 'mounds,' or 
isolated steep hills with extremely narrow bases, rise out of the 
sandy plains of Jackson and Clark counties, and a few larger, more 
massive hills, one 1,940 feet above the sea, occur in the valleys of the 
larger rivers, besides the low, broad hills which form the crests of 
the Penokee and Copper ranges. These hilly tracts do not cover 
over 5 per cent of the total area, while about 45 per cent is level 
upland and about 50 per cent is rolling country, of which a con- 
siderable portion is steeply rolling ^kettle' or ^pot-hole' land."^ 

1 Rath, Filibert, Fof*»s.try Conditions of Nortliern Wisconsin: Bill. Wis. Geol. 
and Nat. Hist. Survey, Ko. 1, 1893, pp. 2^3. 
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The surface features are discussed elsewhere, under the head of 
"Geology/' and also in connection with the drainage of each river. 

Hydrography. 

St. Croix, Chippewa, Black, and Wisconsin rivers draiu 70 per 
cent of the northern half of the State, an area nearly equal to that 
of the State of Maine. The Lake Superior rivers drain only 9.3 per 
cent and those flowing into Green Bay the remaining 20.7 per cent. 

In general, each of tflie important rivers may be divided into three 
divisions, differing widely in physical characteristics. First, the 
headwaters, marked by sluggish streams with low divides, fed by 
numerous and extensive swamps and lakes, frequently so interlaced 
that it is impossible to trace out the river divides. Here many of 
the lakes have dam sites forming natural reservoirs for the river 
below. Bowlder rapids are here of frequent occurrence. Second, a 
stretch of maximum descent along the center readh of the river, 
abounding in numerous falls and long stretches of rapids. This part 
of the river is always in the region of the pre-Cambrian crystalline 
rocks, the southern border of which marks the lower limit of the 
rapids.^ Third, the lower portion of the course, where for a dis- 
tance of about 50 miles the river flows through sandstone and lime- 
stone, the descent being very slight. This region is, therefore, de- 
void of water power. In fact, the United States Government has 
improved the larger rivers along this reach for the purpose of naviga- 
tion without the use of locks. 

As compared with the upper Mississii^pi basin in Minnesota, the 
area under discussion may be said to have a steeper grade, the mid- 
dle portion, containing the main water powers, having an average 
fall of 3 to 8 feet to the mile. Because of the storage effect of the 
lakes and swamps, the low-water run-off is as high as from 0.3 to 0.8 
second-foot per square mile of drainage area. Probably about a 
third of the total rainfall finds its way into the streams. 

The general use and control of these northern rivers for logging 
purposes in the past tended to decrease the value of the water powers 
by withholding the water at times when most needed. All logging 
on rivers is fast disappearing. Indeed, on many rivers, like the 
Wisconsin, it has practically given way entirely to railroad trans- 
portation. This loaves the rivers free for the permanent develop- 

^The only Important exception to this rule is on Wisconsin River at Kllbourn, 
where the river doscfnds rapidly about IG feet in the dalles of the Potsdam sandstone. 
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ment of their water powers. The effect on the stage of w^ater which 
these dams have had in the past suggests their enlargement, exten- 
sion, and systematic operation for the sole purpose of increasing the 
low-w^ater flow. 

The United States engineers have surveyed 32 large reservoirs in 
Wisconsin and have constructed five such reservoirs in Minnesota. 
The total capacities of the proposed Wisconsin reservoirs are as 

follows:^ 

Storage capacity of proposed reservoirs in Wisconsin, 



River. 


Area of over- 
flowed lands. 


Storage capacity. 


St. Croix 


Cubic feet. 

2102^092 
Not given. 
25,832 


Cubic feet. 
34,334,000.000 


ChioDewa 


25,239,000.000 


Wisconsin 


19,557,000.000 








• 


79,130,000,000 



The intelligent operation of even a part of these reservoirs would 
have a marked effect in steadying the river discharge. This point 
will be separately discussed in connection with the several rivers. It 
may be remarked here that nature, by providing numerous swamps 
and upward of 1,400 lakes for this region, has accomplished unaided 
a decided regulation of the water supply. 

The availability of these water powers varies greatly on the differ- 
ent rivers, or even on parts of the same river. Those on W^isconsin 
Kiver, for example, are all reached by the Chicago, Milwaukee and 
St. Paul Railway, which parallels the river for 100 miles, and by 
other railroads at certain points. The powers on the lower Chip- 
pewa are likewise available; but as yet, because of the small popula- 
tion, the railroads have not built generally into the upper part of 
the region. The rapid opening up of farms now in progress will 
soon bring a demand for better transportation. 



SoiLS.^ 

The soils of northern Wisconsin may be grouped into seven refidily 
recognized classes. 

Sandy soils are found in regions known as flood plains, and owe 
their origin to the sorting action of flowing water as it issued from 
the melting ice. The two largest areas of this type are found in 



1 Kept. Chief. Eng. U. S. Army, 1880. 

2 Including 27,406 acres in Minnesota. 

8 Condensed from F. H. King's description in Northern Wisconsin Handbook. 
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central Wisconsin east of Black Kiver and in the northwestern part 
of the State. These soils are so coarse and open that nearly all the 
rain soaks into the ground, reappearing later at lower levels as 
springs. 

Sandy loams cover a much broader area than the sandy soils, being 
roughly coincident in distribution with the Potsdam sandstone, from 
which they have in large part been derived. 

Prairie loam is a light, open soil, more closely allied to those 
described above than to the following ones. It is usually underlain 
by from 3 to 5 feet of coarse, open gravel. In northern Wisconsin 
the largest area of this type is found in St. Croix County. 

Clayey, loam is finer ^nd contains more clay than *the soils 
already described. Such a soil has a great capacity for holding 
water. "The area of northern Wisconsin covered by this type of soil 
is larger tlhan that occupied by any other variety." 

Loamy clay is still heavier and more clayey than the last, with 
smaller particles. There are three considerable areas of the soil in 
this region. 

Red clay soil is the most peculiar, the finest grained, and heaviest 
in the State. It is practically impervious to water. Its areas bor- 
der Lakes Superior and Michigan. 

Swamp soil includes all swamp and marsh land soils. While few 
very largo single areas are covered by these soils, the aggregate 
amonnt is probably not less than 2,500,000 to 2,800,000 acres. 
Son e of these lands are now covered by a growth of white cedar, 
others with tamarack and spruce, the latter being usually found on 
the borders of both tamarack and cedar swamps, while still others 
are simply sedge marshes, some of which are yearly cut for hay. In 
many other swamp areas fires have killed the trees, causing all the 
small andhoring roots to die and decay, so that the winds have over- 
turned nearly every tree. 

Many of the northern swamps are underlain by vast beds of peat, 
while all have a thick covering of moss and humus. Both these 
factors play an important part in delaying the water in its journey 
to the streams. Plate — shows the location of each class of soil. 

Forest Conditions. 

"Northern Wisconsin in its primeval state was a vast forest of 
mau'iiificeiit tiinbor." This conkl be said to-day of lar^e areas. The 
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central portion of this region includes mixed forest in whidk, though . 
the pine has nearly all been cut, there still remains over 5,000 feet 
of hard wood and hemlock per acre, besides other timber equally 
valuable. The total area* covered by forests of this grade amounts 
to 8,000 square miles, about the same as that of the State of Massa- 
chusetts. 

Mr. E. T. Sweet^ enumerates .34 different kinds of trees which he 
found on tihe Lake Superior slope alone. Additional species found 
on the southern slope would increase this number considerably. 

The lumberman's labors were first directed to getting out the pine, 
both because of its high value and because of the fact that he could 
float it down stream to market. This industry, including the manu- 
facture into lumber, had an invested capital in 1900 of $100,168,000 
and turned out a product valued at $81,983,000.^ This easily places 
it as the most important industry of the State. Only two other 
States exceeded this in 1900. In the same year, according to the 
United States Census report, Wisconsin was the leading State of the 
Union in lumber and timber products, their total value being $58,- 
000,000. The amount of pine timber is limited and already its 
production is waning. Its place is being taken, to a large extent, 
by hard-wood timber, by cedar posts and poles, and by hemlock 
lumber and bark. The changes wrought annually by the lumber- 
man's ax and the succeeding forest fires are very considerable. The 
recent appointment of a State forestry commission promises much 
for the protection and fostering care of these great interests. 

The once popular belief that this northern area was worthless after 
the loss of its timber has given way in the past ten years to a gen- 
eral confidence in its agricultural possibilities. This is amply evi- 
denced by the rapidity with which these lands are being opened up 
by farmers and by their rapid appreciation in market value. In 
1895 only 7 per cent of the 18,000,000 acres of the northern half of 
Wisconsin was cultivated. This region has furnished 85,000,000,- 
000 feet B. M. of pine lumber alone in the past sixty years. The 
gradual clearing of the timber has doubtless had an effect on the run- 
off of the rivers. Under the changing conditions the rainfall will 
be less absorbed by the soil and will get to the streams in a shorter 
period. This is especially true of the swamps, where the fires have 
burned the thick humus and moss which formerly delayed the pass- 



1 Geol. Wisconsin, vol. 8, 1880, p. 388. 
*U. S. Census, 1900, pt. 1, p. 298. 
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age of the water to the lakes and rivers. It is only fair, howeverj 
to call attention to the fact that large areas of the original timber 
consumed by forest firea have been replaced by a second gromh of 
both hard and soft timber, much of it in the form of dense thickets, 
■n-hich shade and protect the ground more effectually even than the 
original forest. 

Climatic Cosditioxs. 

temperatl'ke. 

The climate of this region is characterized by a large amount of 
sunshine, with high temperatures in summer and extreme cold, deep 
snows, and clear skies in winter. The summer heat and winter cold 
are generally tempered by the influence of the bordering lakes. 
Lakes Superior and Michigan cover an area of over 54,000 square 
miles and never freeze over in winter. Although the prevailing 
wind is from some westerly quarter, this is so frequently broken up 
by the passing of storm centers from the lakes that both the tem- 
perature and the humidity of the air are affected by these great bodies 
of water, Wisconsin rivers are generally frozen over between De- 
cember 1 and March 30. The following table gives the highest and 
lowest temperatures for each month of the year for t'he twelve years 
ending 1883 at places in or adjacent to this region: 
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In coimection with the sudden lowering of the winter temperature, 
a most interesting phenomenon was observ-ed on St. Croix E-iver by 
United States engineers in the early winter of 1882.^ 

*^This was the apparently close relation between the temperature 
-and the mean velocity and discharge of the stream, the stand of the 
water being at the same time nearly constant. In the early winter it 
was found that each cold wave which increased the thickness of the 
ice about one-tenth of a foot at a time was accompanied by a great 
falling oil of the discharge, to be followed by a partial recovery dur- 
ing the next few days, the same phenomenon recurring with great 
regularity at each cold wave. The recovery of discharge being in 
each case only partial, the gradual tendency was downward until the 
apparent minimum was reached, when there was no appreciable 
change for several weeks." 

PRECIPITATION. 

The average rainfall for twenty-five years over the entire State is 
•close to 32.3 inches, distributed by seasons as follows: Winter, 4.7 
inches; spring, 7.6 inches; summer, 11.7 inches; autumn, 8.3 inches. 
If the rainfall of the northern half alone be considered, these figures 
would probably need to be slightly increased. It is worthy of note 
that 60 per cent of the rainfall comes in the summer and autumn 
months, while the least fall is during the winter months. December, 
January, and February are the months of minimum run-off, both be- 
cause of smaller precipitation and because of low temperatures and 
resulting deep frosts. Minimum run-off may also occur in very dry 
summers. 

In general, it may be said that the precipitation in Wisconsin ex- 
ceeds that of Minnesota and Michigan and about equals that of Iowa. 



» Rept. Chief. Eng. U. S. Army. 18S3, p. 1470. 
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where c represents the rainfall of the year in question and 6 and a 
stand for the rainfall in the two years preceding, while d and e rep- 
.resent the rainfall of the following two years. 

This curve makes clearer the nature of the rainfall cycle. 
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In the following table are shown the long-term precipitation records 
of four typical stations in this general region. The rainfall at Mil- 
waukee appears to be considerably less than the average of the State. 



Precipitation at Milwaukee and Emharrass, Wis., andDuluth and St. Paul, Minn, 



Year. 



MU- 
wau- 
kee. 



Em- 
bar- 
rass. 



Du- 
lutb. 



St. 
Paul. 



Year. 



1845 
1846 

1947 
1848 
18^ 
1850 
1851 
1852 
1853 
1S54 
1853 
1856 
1857 
1868 
1859 
1860 
1861 
1902 
1803 
1864 
1865 
1866 
1867 
1808 
1860 
1870 

i8n 

1872 
1973 
1874 
1875 
1876 



20.5 
25.3 
22.4 
33.5 

31.1 
20.4 
30.4 
29.3 
30.0 
31.7 
36.0 
29.0 
30.9 
44.9 
28.9 
24.0 
31.9 
38.3 
31.8 
27.8 
30.1 
34.0 
24.6 
29.4 
37.8 
26.6 
32.0 
26.2 
30.6 
30.8 
35.6 
50.4 



28.9 
36.3 
34.5 
29.0 
38.8 
39.3 
41.9 
37.7 
28.5 
35.0 
31.0 
43.9 
48.9 



27.7 
35.4 
23.8 
17.8 
20.9 
30.6 
25.7 



31.2 
30.1 
38.8 
36.5 
27.0 
32.3 



29.1 
34.2 
30.5 
34.5 
15.7 
14.9 
38.1 
27.9 
33.6 
30.7 
32.2 
32.1 
30.7 
29.6 
34.6 
35.5 
30.7 
23.6 
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878 
879 
880 
861 
882 
1883 
884 
885 
886 
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ooo 
889 
890 
891 
892 
893 
894 
895 
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897 
S96 
899 
900 
901 
902 
903 
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wau- 
kee. 



Em- 
bar- 
rass. 



46.2 
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38.3 
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24.9 


41.6 


30.0 


49.8 


39.1 


57.4 


28.4 


49.0 


29.5 


42.2 


30.6 


62.1 


32.6 


42.0 
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30.5 


43.6 


23.5 


43.9 
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29.8 


41.2 


35.0 


44.9 


32.9 


23.1 


27.8 


• •••••••• 
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29.0 
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31.0 
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18.1 
28.6 
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29.9 
32.2 
30.2 
34.3 





















Du- St. 

luth. ! Paul. 



34.3 
28.1 
45.3 
38.2 
37.6 
38.0 
23.2 
35.8 
20.0 
33.3 
28.5 
27.3 
32.0 
24.1 
29.5 
28.5 
23.3 
31.7 
22.3 
27.1 
30.9 
19.7 
30.5 
23.1 
26.7 
26.1 
28.0 
24.5 
35.8 
28.8 
23.9 



28.7 
22.0 
32.5 
29.8 
39.2 
23.1 
26.5 
26.1 
25.3 
22.9 
25.9 
25.8 
17.1 
23.5 
21.8 
32.0 
26.0 
25.8 
24.9 
34.7 
30.5 
25.3 
27.5 
34.2 
25.8 
31.8 
37.9 
34.1 
35.8 
33.2 
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The three principal tributaries of the upper Fox have a fall of 
about 250 feet — much greater than that of' the main river; they are 
all found on the north side. These branches, Montello, Mecan, and 
White rivers, start as clear, steady springs, running from the sand 
ridges of the drift covering that portion of the basin. They are eack 
about 20 miles long, and would be unimportant except for the fact 
that their fall, combined with their steadiness of flow, makes them of 
considerable value. 

Montello Eiver joins the upper Fox at Montello. A dam at this 
point has a head of 11 feet, furnishing power for a flouring mill and 
a woolen mill. This head could be easily increased to 16 feet. 

The following table shows the principal developed powers on the 
tributaries of the upper Fox. 



Developed water potcers on tributaries of upper Fox River. 



Location and stream. Owner and use. 


Head. 


H. P. 


HattOD, Little River 

Lawrence, Dnck Creek 

Manchester, Grand River 

Marhlehead, De Nevue Creek 

Markesan Grand River 

Oxford, Neenah Creek 

Do 


C. F. Stolljman, flonr and feed 

C . Ej. Pierce, flour and feed 


10 
11 
. 12 
30 
11 

9 
14 
14 

9 

19 
12 
10 
15 
8 
10 


33 
70 


G. Pfeiffpr, flonr 

D. I. Williams, flour and feed 


45 
30 


P. Wieski, flour and feed 


SO 


L. Larmer, flour and feed 

H. E. McNutt. flour and feed 


70 
190 


Pine River, Pine Creek 

Poysippe, Pine Creek 

Princeton, ditch from Mecan river 


Skinner & Johnson, flour and feed 

W . H. Paulsen, flour and feed 

Teske & Zierka, flour, feed and elec- 
tric licrht 


60 
70 

180 


Ripon, Silver Creek 

Saxeville, Pine Creek 


Nohr M illin? Co., flour and feed 

B, W . Heald , flour and feed 


120 
54 


Wanmander. Waumander Creek 

Wautoma, Mecan River 


A. G. Ochsner, flour 

William Henke, flour and feed. . — 
Cochran & Nettinger, flour and feed. 


27 
36 


Westfield, Montello River 


85 



LOWER FOX. 



Geology and Topography. 

East of Wolf River Valley is the more prominent though similar 
valley of Green Bay and Lake Winnebago. In pre-Glacial time it 
must have been much smaller in size, having been excavated to its 
present great size by the glacier. Lake Winnebago alone covers 
about 200 square miles, while l)he area of the connecting valley be- 
low (lower Fox River) is 400 square miles. 

The western slope of both valleys is gradual, but the eastern slope 
is precipitous, being cut out of the soft Cincinnati shales overlain by 
the hard "Niagara'^ limestone. The bed is the hard "Galena" lime- 
stone of the "Trenton" series. The eastern side of the lower Fox 
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River drainage basin rises abruptly 100 to 200 feet above the water 
in Green Bay, and continues as a line of cliffs along the eastern 
shore of the present Lake Winnebago, and thence southward, though 
largely covered with drift in the southern part of the State. The 
glacial action sent down an immense ice sheet, cutting out the valley 
of Lake Michigan, while a branch tongue gouged out Green Bay 
Valley to its present size. On the peninsula between Green Bay 
and Lake Michigan was formed the prominent Kettle Range, a 
medial moraine. 

The floor of Green Bay Valley has a rapid rise, Lake Winnebago 
being 1G6.7 feet above Green Bay. The portion of the old valley 
now occupied by the upper Fox was largely filled with drift, and it 
seems probable that to the action of the glacier in cutting down the 
intervening "Lower Magnesian" rampart and In partially filling 
the upper valley of Fox river is due the change in the flow of up- 
per Fox and Wolf rivers through the newly enlarged Green Bay Val- 
ley to the lake. It is also likely that the change in flow is partly due 
to a depression toward the north, which occurred during or after the 
recession of the glacier, as suggested by Major Warren. This de- 
pression caused an advance of Lake Michigan, which rearranged the 
drift and deposited the red clays. By means of the latter this ancient 
shore of the lake can now be traced northward beyond Shawano, on 
Wolf River, w^estward up Fox River above Berlin, and southward 
to a few miles north of Fond du Lac. Lake Winnebago is a com- 
paratively modern reservoir, formed in the valley by the deposition 
of glacial drift. 



Profile. 

Tlie following table gives in detail the profile of the river to-day, 
after the extensive navigation improvements by the United States 
Government. 

These improvements have changed the river into long stretches of 
slack water, with perhaps short rapids at the foot of a dam, except 
at Grand Kaukauna and Grand Chute, the site of the city of Apple- 
ton, where the rapids are passed by canals, while the river flows over 
its original steep bed. 
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Profile of Fox River from Lake WinneMgo (Menasha) to Green Bay A 



Station. 



Distance. 



From 
Menasba 



Between 
points. 



Eleva- 
tion 
above 
sea level. 



Descent between 
points. 



Total. 



Menasha dam, crest 

Appleton upper lock, crest 

Appleton locks, foot 

Cedars lock, crest 

Llttlechute locks: 

Crest 

Foot 

Grand Kaukauna locks: 

Crest 

Foot 

Hapide Croche lock: 

Crest 

Foot 

Little Kaukauna lock: 

Crest 

Foot 

Depere lock: 

Crest 

Foot 

Green Bay 



0.0 
5.1 




746.1 
736.5 




5.1 


9.6 


e.3 


1.2 


6G9.7 


36.8 


9.fi 


3.3 


699.7 


.0 


10.6 


1.0 


690.0 


9.7 


11.6 


1.0 


653.8 


36.2 


13.3 


1.7 


653.S 


.0 


14.2 


.9 


6033 


50.5 


17.9 


3.7 


603.3 


.0 


17.9 


.25 


503.9 


9.4 


23.9 


6.0 


593.9 


.0 


23.9 


.2 


587.7 


6.2 


29.8 


5.9 


587.7 


.0 


29.8 


.0 


579.4 


8.3 


35.2- 


5.4 


579.4 


.0 



Per 
mile. 



1.9 

ao.a 

.0 

9.7 

30.2 

.9 
56.1 

.0 
37.6 

.0 
31.0 

.0 



Rainfall and Run-off. 

The United States engineers have maintained a gaging station at 
Kapide Croche dam ever since March, 1896. The assistant engineer 
in charge, L. M. Mann, states that the crest of the dam at this point 
is well suited for a weir. Care is taken to read the gage five times 
daily, the mean reading being used to calculate the daily discharge. 

According to these records the mean low-water discharge for the 
past eight years was 1,409 second-feet and the average discharge 
3,007 second-feet; 2,660 second-feet may be regarded as the ordinary 
flow of the river. Because of the steadying effect of Lake Winnebago 
and the lakes above, formed by the expansion of upper Fox and Wolf 
rivers, the discharge of the river is remarkably uniform. At Apple- 
ton the ordinary variation from low to high water is scarcely more 
than two or three feet throughout the year. 

The following table gives the maximum, the minimum, and the 
average flow for each month for nearly nine years, ending December, 
1904, as measured at Rapide Croche dam, and also the rainfall and 
run-off for the same period : 



1 From United States engineer's profile of tlie river. 
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BttimateC monthly dUcharge of lojcer Fox River at Rapide CrocHe dam — Cob. 
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Unlike many other northc^rn rivers the lower Fox is rarely troubled 
with ice gorges, because the ice on Lake Winnebago melts gradually. 
It is stated that trouble is sometimes experienced from anchor ice 
forming on the rapids in exceptionally cold weather, but this is 
largely prevented by the system of slack-water navigation. 

The absence of groat freshets prevents backwater and allows the 
construction of the mills out into the stream, as well as connecting 
sidetracks on short trestles only a few feet above the water, wit/h per- 
fect safety. 

The bed of the river in nearly all cases is in hard limestone. Ex- 
cellent quarries of fine building stone have been opened for use in 
both the Government and private improvements of the river. 



Water Powers. 



GEXERAL STATEMENT. 



No Other river system in the State has so large a proportion of its 
total descent concentrated in its lower reaches as has the Fox. Be- 
tween Lake Winnebago and Green Bay the river descends a total of 
166.7 feet in a series of eight rapids. The total drainage area of 
the river is 6,449 square miles, of which area 6,046 square miles 
or 94 per cent, are included above the outlet of Lake Winnebago. 
These two facts — the large concentration of fall in the lower river and 
the location of 94 per cent of its drainage area above this concentra- 
tion — have the effect of producing extensive and .valuable water 
powers. 

"Before any improvements had been made the river flowed between 
wooded clay bluffs from 10 to 70 feet or more in height, in some 
places rising abruptly from the river's edge on each side. Through 
this channel ran the clear, dashiii;L» river ovvr its limestone bed from 
300 to 1,000 feet wide. (Jreat change's have since been niade."^ 

The following table gives the location and amount of fall at each 
of these rapids l)ffore ini])rov(Mnent, accordinc' to ^^^rveys of l^[ajor 
Suter in 1866: 



* TeiTth Census. 
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Rapids on lower Fox River in 1866 {before improvement).^ 



1 

Nams. 


Descent. 


Distance 
apart. 




Feet. 


Miles, 


Denerp 


8 
8 
S 
60 
38 
10 
88 
10 




Lfittle Kaukaiiiia 


6.0 


RaDide Croche 


6.0 


Orand Kankauna 


4.5 


Littlechute 


2.5 


Oedar raDids -- 


.75 


Grand Chute 





4.0 


WinnebafiTO RaDids -- 


4.85 




Wlnnebaflro 




Green Bay to Lake " 


170 


28.0 








LEGAL STATUS. 







In 1846 Congress passed an act granting a large amount of land to 
the State of Wisconsin for the purpose of making a navigable route 
from Lake Michigan along Fox Kiver to Wisconsin River. In 1853 
the State, after expending $400,000 upon the improvements, passed 
the wlhole matter, including the land, into the hands of the Fox and 
Wisconsin Improvement Company. This company issued bonds, 
completed the improvement, and in 1856 the first steamer passed 
through from Mississippi River to Green Bay. On the advent of 
railroads soon after, the route fell into disuse, and the company was 
unable to pay interest on its bonds. Suit was brought by the hold- 
ers of these bonds, and the franchises, property, and land grants of 
the company were sold to a corporation organized in 1866 as the 
Green Bay and Mississippi Canal Company. In 1870 the United 
States appraised the value of the locks and canals at $145,000, took 
possession of them on the payment of this sum, and has since exer- 
cised control in the interests of navigation. 

The Green Bay and Mississippi Canal Company still exists and 
retains its land grants, water-power franchises, and other property. 
The company claims the right to all surplus water after the needs of 
navigation are supplied. This claim includes the right to tap the 
canals at any point and draw off the water, provided navigation is 
not interfered with, as well as the right to take all the surplus flow 
of the river at the head of each rapids and use it at that level. This 
claim has been confirmed by the United States Supreme Court. The 



1 Warren, G. K., Report, 1876, p. 20. 
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<'uijij>aiiy ilooi^ not claim ownerHliij) of power which is developed at a 
lev(4 below the head of a rapids by perBoim owning the land and us- 
ing w^ter which 'i\m passed the tailraces of the company. 

In ssojuc cases this company owais the power, while others own the 
laud. These interests have in some instances been mutualized in a 
joint company; in others protracted lawsuits have resulted in pre- 
venting the devcdopuient and use of the water power up ,to the present 
time. The water powers at Rapide Croche and Little Kaukauna dams 
have not been improved for this rea^^on. 

As the low-water How of the rivt»r falls far short of being sufficient 
for tJie turbines now installed, frequent controvei'sies and lawsuits 
eouoorning the ownership of the water have resulted. Finally a few 
years ago the Neenah and Menasha Water Power Company, composed 
of practieally all the uscn's of water for power purposes on the river, 
was formed to regulate the use of the surplus water not required for 
navigation. Under the rules of the Secretary of War water may not 
be drawn below tlie crest of the Menasha dam except by his special 
permit, S\udi jxn'mission is frequently given, however, to help out 
the gi'eat manufacturing interests concei'ned. 

Fox Ivivev discharges from Lake Winnebago in tAvo nearly par- 
allel channels, distant about thi^e-fourths of a mile from each other. 
Thesis bvanchevs join in less than 2 miles in Lake Butte des Morts, 
an expansion of the river 3 miles long and extending at right angles 
to thu general direction of the river. 

Me:iasha and Xt^'nah are located at the lower end of the two chan- 
nels, Alenasha on the north side of the northern channel and Xeenah 
on the s<.>uth side of the southern channel. Thest* cities are about 1 
mile apart and have a total population of about 13.000. 

The river banks are here onlv 10 feet or les$^ high. There is a dam 
in each chauueU with an average hea<.l oi >^ feet, the two maintaining 
the level of Lake Winnebago. Thes^» dams would develop 2,4:00 the^v 
retieal h<.)rsep<.>wer/ A view of the G<.^vernm.ent dam is ^bown iu 
Figure 2", Plate 2. 

The ripai'lau «jwners on the Xeenah channel iuiprt;)ved the water 
powers before the ship canal was begun. au<l thus (.ibt:aiued a prior 
right under a State charter. M<.'sr, «.>f the manufactories are locate<l 
on the strip «.»f lan<l, averaging 125 feet wi<Ie. between the river and 
the race. 



i 



^ This «isniuat*: is bjistMl '*n aji oj-Uiiinry .lisi»liari{«; ';t.' J.'itK) scooii«l-lf.t;i, c'<iual to a 
ruii-off of about QAS st:o</!)«l-Ic^»t per suuare \iiiU:. 
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NEEXAH. 

The Kimberly Clark Paper Company is the most extensive user 
of water power at I^eenah, having installed 20 turbines under a head 
of ly^ feet, rated at 1,560 horsepower. In addition, this firm has 
550 steam horsepower, all used in the manufacture of sulphite and 
ground wood pulp. The Xeenah Paper Company has installed 11 
turbines under head of 7 feet, rated at 838 horsepower, and reports 
an additional 750 steam horsepower, all used in the manufacture of 
paper. The Winnebago Paper Mills have installed turbines under 
a 9-foot head, rated at 854 horsepower, which is supplemented with 
450 steam horsepower. 

Other power users in iN^eenah are included in the following table: 

Additional water powers at Neenah. 



OwDor and use. 



Kpeuger & LachmanD, flour i 

Neenah Bootaud Shoe ManafacturingCo.l 

NeAuah and Menasha Gas and Electric 

Light Co : I 

l^obert Jamison, machine shop ! 

Wulff, Clansen & Co., floor I 



Turbines. 


Steam 
H. P. 




Head. 


H. P. 


Remarks. 


J*eet. 








8.0 
8.0 


469 
39 


125 
12 


Use steam when water is 
cutoff. 


7.5 
8.0 
8.0 


199 

94 

123 


125 
10 
60 


Burned . 



MEI^ASHA. 

The Government canal is located at Menasha. This canal has a 
total length of about 4,320 feet, its single lock being located at the 
lower end near Lake Butte des Morts. This ,dam develops 2,487 
theoretical horsepower at ordinary flow. The Federal Government 
entered into an agreement with certain persons under which they con- 
structed the navigation improvements and received in return the 
ownership of the resulting water powers. As a consequence the Green 
Bay and Mississippi Canal Company has no interest in these water 
powers. 

A dam 475 feet long at the head of the canal develops a head of 
8.2 feet, though some of the turbines work under heads of 6 to 8 feet. 
The strip of land between the canal and river is used for the location 
of numerous manufacturing plants, all the power, except that of the 
Howard Paper Mill, being taken from the canal. 
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The largest water-power user at Menasha is the George A. Whit- 
ing Company, which owns the right to "first-class water." Its six tur- 
bines work under an average head of 8 feet and are rated at 503 horse- 
power. The company, which is engaged in the manufacture of paper, 
lias also installed 265 steam horsepower. 

Another large concern is the Menasha Wooden Ware Company, 
whose turbines work under an average head of 5- feet and are rated 
at 414 horsepower. This is supplemented by 1,090 steam horsepower. 

The other important water-power users in Menasha are included 
in the following table : 

Additional water powers at Menasha.^ 



Owuer and use. 



Gilbert Paper Co 

Howard Paper Co 

John Strange Paper Co 

BanoAr Flouring Mills 

MacKinnon Excelsior Co 

MacKindon Pulley Co 

John Schneider planing mill 

Valley Knittihg Co, hose, mittens, etc 

Menasha Whollen Mills 



— « 


1 


TurOuies. 


Head. 


H. P. 


Feet. 




5 


243 


5 


321 


5 


156 


5 


90 


6 


124 


6 


25 


6 


124 


4 


38 


5 


35 



Steam 
H. P. 



800-1,000 
200 
250 

50 
225 

25 



Small en- 
gines. 



Remarks. 



Leased. 



When water is low. 



For the entire distance of 5 miles between Menasha and the Ap- 
pleton upper dam the river affords slack-water navigation; indeed 
it has been claimed that later improvements on the Appleton dam 
have caused the water of Menasha to back up a foot or more above its 
original level. As Appleton is approached the clay banks rise to a 
height of 50 or 60 feet. 



APPLETON. 

Fall, — Because of their intrinsic value, as well as on account of 
their early development, the Appleton powers are not excelled on the 
lower Fox. According to the Government profile the river has a total 
fall of 36.7 feet in a distance of 1.2 miles. This head is developed 
by three dams, which divide the river into upper, middle, and lower 
levels, with estimated theoretical horsepower- at ordinary flow of 
4,238, 2,225, and 2,558, respectively. 

* Authority, L. M. Mann, United States assistant engineer. 

2 Estimated bv V. S. Asst. Engr. L. M .Mann, on flow of 170,000 minute-feet, at 
4,508, 2,367 and 2,721. 
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At Appleton the river by a gradual bend changes its course from 
northeast to southeast, again turning to the northeast just above the 
lower dain. On the left bank the clay bluffs rise steeply 50 to 70 
feet, while on the opposite bank is a flat extending for 3,500 feet, and 
perhaps 1,300 feet wide, beyond which rise high bluffs, as on the 
left bank. For the purposes of navigation the Government has con- 
structed two dams, dividing the descent into two levels. The second 
or middle dam was constructed by private enterprise and is used ex- 
clusively for Avater power. 

Upper dam. — The upper dam is a substantial stone structure. It 
extends from the foot of State street on the left bank normal to the 
shore for 250 feet, thence diagonally downstream for 700 feet to a 
point 400 feet from the right bank. From this latter point a retain- 
ing wall or long pier extends downstream 800 feet to the right bank. 
The head varies from about 10 feet at the upper end of the dam to 
18 feet /at the lower end, the average, as given by the Government 
engineers, being 14 feet. Its available water power is taken from a 
race along the left bank, from the ship canal on the right bank, and 
from the adjacent retaining wall. 

The extreme variation of head is stated at 2 feet, but the ordin- 
ary variation is only half that amount. It is due to the manner of 
using water by the Neenah mills, and to prevalence of strong winds 
blowing continously on Lake Winnebago and changing volume of dis- 
charge. 

The race on the left bank is 600 feet long, several extensive paper, 
pulp, and flouring mills occupying a strip of land between it and the 
river. Here are located the Appleton Paper and Pulp Company, with 
installed turbines under 11-foot head, rated at 550 horsepower; the 
Kimberly & Clark Company ; the Vulcan and Tioga mills, with about 
710 and 770 turbine horsepower, respectively; and the Atlas paper 
mill, with 766 turbine horsepower. The Appleton Waterworks Com- 
pany, 1,400 feet below, receives power from this canal through a 
flume which affords a head of 18 feet. The above powers by long- 
established usage are recognized as belonging to the respective com- 
panies, and not to the Green Bay and Mississippi Canal Company. 

Of the power developed on the right bank, nearly all is taken from 
the long pier. The Green Bay and Mississippi Canal Company owns 
the land on this side of the river and leases power to users. 

The head here varies from 12 feet near the upper end of the pier 
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to 16 feet at the lower end. The water is taken through ten arched 
openings in the stone pier from the large bay above. This power 
is fully developed by the Wisconsin Traction, Heat, Light, and Power 
Company, with turbines under 16-foot head, rated at 2,250 horse- 
power (besides 2,000 steam horsepower). 

Of the few unused power ^ites on this dam the greater number are 
located on the ship canal, and, as heretofore stated, are owned by the 
Green Bay and Mississippi Caual Company. The following table 
gives the developed powers: 

Water powers on the United States canal at Appleton. 





Water power. 


Steam 
H. P. 


Owner aod use. 


Average 
head. 


RatPd 
H. P. 


Entitled 
to— 


• 

Riverside PsDer and Fiber Co 


Feet, 

14.0 
7.5 
8.0 


383 
26 
50 


300 
25 
25 




Appleton Chair Co., furniture 


35 


Union Toy a*-d Furniture Co 


30 







Middle dam, — The middle dam also is independent of both the 
Government work and tjhe Green Bay and Mississippi Canal Com- 
pany. It was built by private capital for water-power purposes only. 
It is 2,400 feet below the upper dam and is about 450 feet long. The 
dam was constructed of timber in 1877 and has its foundation in lime- 
stone. A canal leads down the north (left) )bank. The south end 
of the dam abuts on Grand Chute Island, West's hydraulic canal be- 
ing supplied from the adjacent basin. 

Previous to 1877 power had been developed by wing dams passing 
upstream from both banks for several hundred feet. The present 
dam is reported to have an average head of 7.3 feet, developing at 
ordinary flow (2,660 second-feet) 2,190 theoretical horsepower. The 
head at the various factories and mills varies from 7 to 14 feet, de- 
pending on their location, the variation being similar to that at the 
upper dam. The water level is remarkable for uniformity. 

The north-shore race is 800 feet long, supplying a head varying 
from 9 feet at the upper end to 12 feet at the lower. 

West's canal starts at the right abutment of the dam and extends 
down Grand Chute Island for about 1,700 feet, nearly parallel to the 
river. It has a width of about 130 feet, with earth and stone em- 
bankment about 3 feet above the water surface. The head averages 



46 



WATER POWERS OF WISCONSIN. 



10 feet. Several fine power sites still unoccupied on this canal are 
especially desirable because of excellent transportation facilities. 
Plate 3 is a view of the Fox River Paper Company's mills. 

The following table gives the important users of water power from 
the middle dam: 



Water powers on the middle dam, Appleton.^ 



OwDer and use. 



Fox River Paper Co.^ 

Ravine mill 

LincolD mil 

box River mill 

Patton Paper C«» 

PattoD Pulp Co 

Telalab Paper Mill, pulp 

Appleton Machine Co 

Appleton wouJen mill, paper, knitting, etc. 

Fourth Ward plaining mill, lumber 

Marston &, Be.eridge, hubs and spokes 

Valle^ Iron worKs 



Average 
head. 



Feet. 
11.0 

8.0 

8.5 
14.0 
5.0 
5.0 
8.0 
8.0 
7.0 



Water power. 



Rated 
H. P. 



2,126 

814 

455 

903 

14 

■ 47 
28 

77 
47 



Entitled to— 



St«am 
H. P. 



flow of Fox 
River less 25 
H. P. 



1,250 H. H. 



1^3,000 sq. in. 

600 sq. in — 

90 H. P 

80 a. P 

75 H. P 

40 H. P 



( 



1,050 

500 

500 

25 
50 



Lower dam, — The lower or Government dam is located about three- 
fourths of a mile below the middle dam and just below the lower 
bend of the river, at a point where the river is 485 feet wide. A 
view of this dam is shown in Plate 4. The dam extends downstream 
from the left bank 417 feet, at an angle of about 45° with the chan- 
nel, to an embankment which extends 600 feet farther downstream. 
The lower-level ship canal is back of this embankment. The river 
runs close to the left bank, which is high and steep, while on the right 
bank a flat 200 to 300 feet wide intervenes between the shore and the 
bluffs. There are four methods of utilizing the power — viz, from 
the abutment of the dam, from the race on the left bank, from the 
ship canal, and from the Telulah Water Power Company's canal on 
the right shore. The average head of this dam is stated at 8.5 feet, 
which at ordinary floAV gives 2,550 theoretical horsepower. The re- 
port of Mr. L. ^I. ^lann, on whose authority the above statement is 
made, shows that about 850 horsepower remained to be installed. 
There is said to be a fall of ?> i'cvt in the 1,500 feet below the dam. 
This water power is owned by the Green Bay and Mississippi Canal 
Company. 



1 Authority, L M. Mpnn, U. S. assistant pngine^r. 
'^ Power used by Fox EUver Paper Co. (three mill 
powers are on the left bank. 



s) are located on West's canal; the other 
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water to the end of the Littlechute canal. The rapids are passed by 
a ship canal 7,400 feet long extending from the dam and including 
5 locks with an aggregate lift of 50.3 feet, aill located on the left 
bank of the river. At its middle point this canal is distant 1,000 
feet from the river. The river is about 700 feet wide at the dam, 
but a quarter of a mile below broadens out between several islands 
to a maximum width in the middle of the rapids of over 2,000 feet. 
The islands are low, but all have the limestone base. These islands, 
together with the flats on both sides of the river, give fine facilities 
for water-power development. The distance across the valley from 
bluff to bluff is about 3,500 feet. 

The water powers are made available in three or more ways, viz., 
from the ship canal, from the Kaukauna Water Power canal, and 
from the Edwards & Mead canal. There is a frontage of 900 feet or 
more on the upper level of the ship canal suitable for power develop- 
ment and furnishing an average head of about 16 feet. The Kau- 
kauna Water Power canal starts 400 feet above the dam, thence runs 
400 feet at an angle from the shore of about 45°. At a point about; 
200 feet from the river it turns and runs parallel to the south chan- 
nel of the river for 2,000 feet. Its greatest width, 150 feet, is at 
the bulkhead. Its minimum width is 86 feet and its depth is 11 
feet. There is said to be a descent of 2 feet in the total lengfib of 
2,400 feet, the average head furnished is 18 feet. Along the side 
and end of the canal there is a total frontage of 2,100 feet available 
for power sites and mills. 

The Kaukauna Water Power Company's claims to one-half the 
flow of the river were denied by the Green Bay and Mississippi 
Canal Company at the time of the construction of these improve- 
ments, and the matter was taken into the courts for adjudication. 
After successive trials in the State courts the question was finally 
settled by the United States Supreme Court October, 1898, in favor 
of the Green Bay and Mississippi Canal Company, which thei*eupon 
purchased the entire plant and canal of the Kaukauna Water Power 
Company. 

In this decision the Supreme Court held broadly that the use of 
the surplus waters created by the Government dam and canal at 
Kaukauna belonged to the Green Bay and Mississippi Canal Com- 
pany, but that "after such water had passed over the dam and 
4 
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through the sluices and had found their way into the unimproved 
bed of the stream, the rights and disputes of the riparian owners must 
be determined by the State court." 

The Edwards & Mead canal was built under the direction of Capt. 
N. M. Edwards, engineer for the Green Bay and Mississippi Canal 
Company. Advantage was taken of a branch of the main nortih 
channel running between two large islands; this was formed into a 
pocket l)y damming the ends and sides. This channel starts 600 feet 
below the bridge, and the dam was placed 1,000 feet below its head. 
As the water is taken from below the first level of the rapids the 
Green Bay and Mississippi Canal Company could make no legal 
claim to it, but subsequent to its development bought the power. 
The sides of the channel are substantially built of earth on the south 
side and dty rubble masonry on the north side. 

Recently very comprehensive plans have been prepared for the 
improvement of the lower level at Kaukauna, which will produce 
6,500 theoretical horsepower. These plans include the blasting out 
of the tailrace so as to develop a 21-foot head at the present Gov- 
ernment dam, and also the construction of a new masonry dam below 
w4iich will develop 27 feet additional. As this dam would render 
useless some of the present improvements below the Government 
dam, it will be ncessary to purchase such property before the new 
dam can be constructed. These developments will be made as soon 
as a suitable tenant is found. 

At the present time the Green Bay and Mississippi Canal Com- 
pany offers for rent 3,000 theoretical horsepower already developed 
dt -the headrace of the Kaukauna Water Power Company's canal, 
recently purchased. Large store buildings at this point, though par- 
tially destroyed by fire, could readily be converted into a large man- 
ufacturing plant. 

The city of Kaukauna 'has 5,000 inhabitants and is on the main 
line of the Chicago and Northwestern Bailway, being also reached 
by the Fox Biver Valley Electric Bailway. 

The following table gives a list of the power users at Kaukauna 
and the installed turbine power: 
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Water powers on Fox River at Kankauna.^ 



Owner. 



Water power. 



Average 
head. 



Rated 
H. P. 



Feet. 



Entitled 
to— 



Badger Paper Co 

Chicago and Northwestern Rwy. 

Kaukauna Fiber Co 

Kaukauna Machine Co 

Kaukauna Electric Light Co. ... 
Thilmany Pulp and Paper Co. ., 

Western Paper Bag Co 

Outagamie Paper Co , 

Lindauer Pulp Co 

Reese Pulp Co 

Thilmany Pulp and Paper Co .. 



shops 



16 


1,230 


7 


47 


14 


194 


14 


250 


14 


194 


14 


389 


15 


1,400 


21 


816 


12 
12 




440 


12 


709 



75 

100 

75 



275 

400 

1,500 



Steam 
H. P. 



450 
110 
200 

15 
160 
175 
310 



350 

567 



1 Nos. 1-4 are owned jointly by the Green Bay and Mississippi Canal Company; Nos. 
.5-9 are leased from the same company; Nos. 10 and 11 are leased from same company 
and Edwards. 



Below Kaukauna Kapids the river is from 1,200 to 2,200 feet 
wide for nearly 2 miles, but it gradually contracts to a width of 
about 500 feet for the lower half of its course between Kaukauna 
and Eapide Croche. Almost without exception the bluffs rise 
directly from the river for the entire distance. Navigation is also 
by slack water from the Grand Kaukauna. Canal to the Rapide 
Croche dam. 



EAPIDE CEOCHE DAM. 

The Eapide Croche dam is located 4.5 miles below the Grand 
Kaukauna dam and was built by the Government for navigation .pur- 
poses. It is about 450 feet long and has an average head of 8.5 
feet. The bluffs rise on either side close to the river, except on the 
left bank at the site of the ship canal. This canal starts just above 
the dam and extends downstream for a distance of 1,760 feet to the 
lock. This forms a strip of land well suited for power or mill sites, 
being 900 feet long and varying in width from 20 feet at the ends 
to 200 feet at the middle. This ground and 120 acres adjacent is 
owned by the Green Bay and Mississippi Canal Company. 

The Eapide Croche dam develops 2,400 theoretical horsepower, 
which may be leased on extremely favorable terms. At the present 
time this power is not utilized. Its location, nearly midway be- 
tween Green Bay and Appleton, is convenient for the development of 
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Fig. 6. — Lower Fo» Elvet at Baplde Croche, Wit. 




Pig. 7.— Plan 



deTelopmeDt at Little Kaukauoa, Wla. 
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electric power for railroad or other purposes. The Chicago aad 
ITTorthwestern Eailway and the Fox River Valley Electric Eailway 
are close at hand on lihe left bank. 

LITTLE KAUKAUNA DAM. 

Six miles below the Eapide Croche dam is located another Gov- 
ernment dam which furnishes slack-water navigation in this stretch 
of the river. This dam, a view of which is shown in PI. 5, fig. 1, 
is about 550 feet long and furnishes a head of 8 feet. The bluffs 
rise close to the right bank, but on the left bank recede for several 
hundred feet. Advantage is taken of this fact to locate the Govern- 
ment canal here. This canal is 950 feet long and has a single lock 
at its lower end. For details see Figure 7. 

The power here, like that at Eapide Croche, is owned by the Green 
Bay and Mississippi Canal Company, while the riparian rights are 
owned by other parties. This fact has led to a protracted legal 
struggle, which has resulted in preventing the utilization of the valu- 
able water powers. It is stated on good authority that these suits 
have recently been settled and that improvements will soon be made. 

A large number of water-power lots would be made available by 
the construction of a tailrace parallel to the canal about as shown in 
fig. 3. An 8-foot head with a flow of 2,660 second-feet, gives 2,400 
theoretical horsepower. 

DEPEEE DAM. 

This dam at Depere, a city of over 4,000 inhabitants, about 7 
miles from the mouth of Fox Eiver, is the last dam and lock on the 
river. A view of it is shown in Fig. 2, PI. 6. The dam is of crib 
construction, about 2,000 feet long, and furnishes an average head 
of 7 feet, which, at an ordinary flow of 2,660 second-feet, gives 2,100 
theoretical horsepower. A modern steel bridge is located just below 
the dam. 

This power does not belong to the Green Bay and Mississippi 
Canal Company, for it was built under a contract whereby the 
riparian owners were to have the use of the power in return for 
the maintenance of navigation improvements. 

The American Writing Paper Company, which has one of the 
largest and most modem paper mills on the river, has installed 16 
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large turbines, with a rating of 1,565 practical horsepower. In ad- 
dition the company uses 1,300 steam horsepower. It is entitled to 
the total power of the river less 290 horsepower. The value of its 
annual product is stated at $600,000. 

On the right bank, taking water from the ship canal, are located 
the J. P. Dousman Company's flouring mill, with 175 actual tur- 
bine horsepower and the De Pere Electric Light and Power Com- 
pany's plant, with 100 actual turbine horsepower. The flouring 
mill has a capacity of 300 barrels a day. These are the last powers 
on the river. 

RAILROADS. 

Attention has elsewhere been called to the fact that the freedom 
from the freshets which lower Fox River enjoys allows the building 
of railroad side tracks over or across the river so as to reach any 
mill no matter how situated. The river thus enjoys excellent rail- 
road facilities. The Chicago and ^Northwestern Railway closely fol- 
lows the left bank of the river between Xeenah and Green Bay, and 
a branch performs a similar service for all the mills between Menasiha 
and Kaukauna on the right bank. The Chicago, Milwaukee and St. 
Paul Railway reaches Xeenah, Menasha, and Appleton, while an- 
other branch parallels the river between Green Bay and Depere. 
The Wisconsin Central lino reaches Neenah and Menasha. Besides 
the steam lines, the river's entire length is closely followed by an 
electric interurban railroad, which provides a train every hour at 
reduced rates. 

The navigation improvements maintained by the Federal Gov- 
ernment provider for a 0-foot channel between Oshkosh and Green 
Bay. While this channel is insufficient for the larger freight boats 
navigating iIk^ (iroat Lakes, the commerce on lower Fox River has 
been sufficient to reduce the railroad freight rates to an exceedingly 
reasonable l)asis. This gives the numerous factories on this river a 
very marked advantage in shipping both raw materials and finished 
products. This advantage, together with the extremely low rates at 
which water j)ower may be rented ($5 to $10 per annum per horse- 
power^), has already made this one of the largest manufacturing dis- 
tricts in the State. 



> This includes the price for water delivered in fore hay only. 
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MENOMINEE EIVER SYSTEM. 



This river is formed by the junction of Michigariime and Brule 
rivers, and for its entire length of about 104 miles forms the bound- 
ary between Wisconsin and Michigan. It flows in a general south- 
easterly direction, entering Green Bay at Marinette. 

DRAINAGE. 

The Menominee drainage basin is narrow in its lower portion, 
but widens as the stream is ascended, the river receiving important 
branches near its source. Its total drainage area is about 4,000 
square miles, of which 1,450 square miles is in Wisconsin. 

Like Chippewa Eiver, it has a main arm to the norths Michigamme 
river, which is nearly as long as the main river, its source, in fact, 
being within 12 miles of Lake Superior. This has an important 
bearing on the discharge of the Menominee, because it secures the 
large run-off due to the heavy precipitation of that region as well as 
the steadying effect of the enlarged drainage. The combined drain- 
age area of Brule and Michigamme rivers amounts to 1,769 square 
miles^ — ^nearly one-half that of the entire river system. 

PBOFILES. 

In the table that follows will be found a statement in detail of the 
descent of Menominee Eiver, together with other valuable data: 

1 Tenth Census, vol. 17, p. ST. 
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Pro/ie of Menominee River from its mouth to hectd of upper rapids. Twin FallsA 



No 



Station. 



2 
8 

4 
6 

e 

T 

8 

9 
W 

U 

12 

13 

14 
15 
16 
17 
18 
19 

20 

21 
20 
23 
24 

25 

2S 
27 

28 



Month of river , 

Dam No. 1, foot '. 

Dam No. 2, foot 

Dam No. 3, foot 

Schappies rapids, foot 

Scliappies rapids, head 

Grand rapids, foot, (month of Little 
Cheddar Blver) 

Grand rapids, head (N. W. % sec. 32, 
T. 34 N., B. 23 E 

Bailroad crossinsr* Boss 

White rapids, foot (lot 1, sec. 30, T. 
35 N., B. ZL E) 

White rapids, head (south line sec. 7, 
T. 35 N., B. 22 E) 

Pemena rapids, foot (mouth Pemena 
C^reek) 

Pemena rapids, head (south line sec. 
6, T. 36 N., 22 E.) 

Pemena dam, foot 

Pemena dam, crest 

Sturgeon Palls, foot 

Stufgeon Fails, head 

Sturrgeon Biver, mouth 

Norway, Mich, (where public road 
joins river) » 

Iron Mountain, Mich. (500 feet above 
old ferry) 

Little Quinnesec Falls, foot 

Little Quinnesec Falls, head 

Big Quinnesec Palls, foot 

Bailroad bridge south of Iron Moun- 
tain 

Highway bridge south of Iron Moun- 
tain 

Bailroad bridge, river siding 

Twin Falls (500 feet below lower 
rapids) 

Twin Falls (head of upper rapids) .... 



Distance — 



From 
moncti. 



Miles, 
0.0 
9.0 
2.5 
2.76 
7.7 
8.7 

22.0 

24.5 
29.5 

50.7 

53.7 

Ol.fi 

63.0 • 
67.0 
67.5 
77.0 

77.5 
78.1 

80.1 

84.1 
86.4 
85.65 
80.9 

01.16 

92.4 
100.4 

101.4 
102.1 



Be- 
tween 
points. 



Miles, 



2.0 

.6 

.25 

6.0 

1.0 

13.3 

2.5 
2.0 

21.2 

3.0 

7.8 

1.5 
4.0 

.5 
9.6 
0.5 
0.6 

2.0 

4.00 
1.3 
0.25 
4.25 

1.25 

1.25 
8.0 

1.0 
0.7 



Eleva- 
tion 
above 
sea level. 



Feet. 
580.0 
580.0 
587.0 
5&4.0 
612.0 
622.0 

d^.O 

669.0 
671.8 

683.4 

714.4 

748.3 

767.1 
773.1 

786.2 
808.9 
816.8 
818.0 

824.0 

861.0 
878.0 
912.0 
966.0 

1,020.0 

1,046.0 
1,066.3 

1,072.5 
1,000.8 



Descent be- 
tween points. 



Total. 



Feet, 



7.0 

7.0 

18.0 

KLO 

27.0 

20.0 
2.8 

11.6 

31.0 

30.3 

18.8 
6.0 
13.1 
17.7 
12.9 
1.2 

6.0 

27.0 
27.0 
64.0 
24.0 

64.0 

26.0 
20.3 

7.2 
27.3 



Per 
mile. 



FeeU 



14.0 

28.0 

8.0 

10.0 

2.0 

8.0 
1.4 

48.0 

108.0 

3.9 

12.5 
15.0 

26.2 
1.9 

25.8 
2.0 

3.0 

6.7 

20.7 

266.0 

6.0 

43.3 

20.0 
2.6 

7.9 
8.9 



o .^^A^^"*X- S°; ^ ^ ?T- L«kf, Survey; Nos. 2-6, Menominee Biver Boom Comoany ; Nos. 7, 8 
and 10-13, TW. Orbisoa: No. 9, Wisconsin and Michigan Railway; Nos. 19-27, U. S. Geol. Sur- 
vey ; No. 28, Chicago and Northwestern Railway . 
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From its head, at the junction of Brule and Michigamme rivers, 
to its mouth, a distance of about 104 miles, the river descends about 
700 feet. In addition to this its Wisconsin tributaries descend about 
300 feet, and those in Michigan 470 feet. The opportunities for 
water power are numerous, because of the frequent concentrations of 
descent in rapids along the entire course of the river. The following 
descriptions of the most important water powers are taken from data 
furnished by Messrs. O'Keef & Orbison, hydraulic engineers, of 
Appleton, Wis., who also loaned maps aud profiles of the river, and 
from the very full descriptions by James L. Greenleaf, C. E., in the 
census report.^ 

^*It will be evident from the following account that there is an 
immense amount of water power on the Menominee awaiting develop- 
ment, the concentrations of the descent in numerous rapids and falls 
supplying remarkably fine opportunities for improvtments. Any 
works for the utilization of the power would have to be so con- 
structed as not to interfere with the manufacturing company in the 
driving of logs, but dams, etc., could be built so as to be no hindrance 
to the passage of logs." 

Geology. 

While the surface is largely covered, generally deeply, by glacial 
drift, the Menominee and all its tributaries flow over hard, pre- 
Cambrian crystalline rocks as far south as the mouth of Pike River, 
or fully two-thirds its length. In this region important iron mines 
are found. Below the mouth of Pike Eiver the Menominee flows 
10 miles across the Cambrian sandstone, then for 18 miles across 
the next higher layer, the "Lower Magnesian" limestone, and for the 
last 8 miles to its mouth across the "Trenton" group of limestones.^ 

The crossing of the Cambrian sandstone results in no rapids of im- 
portance, but two rapids occur in passing the "Lower Magnesian" 
and the "Trenton" limestones. Most of the rapids, of course, are 
in the harder crystalline rocks above the mouth of Pike Eiver. 

The topography of the country through which Menominee Eiver 
flows can not be described as mountainous, but many high ridges 
give diversity to the surface. The Wisconsin branches, Pine and 
Brule rivers, rise side by side with the Flambeau and the Wisconsin 

* Water powers of the Northwest: Tenth Census, vol. 17. pp. 59-60. 

* Geol. Wisconsin. 
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in a high, flat plateau, abounding in lakes and swamps. In many 
cases the rivers head in lakes but a few rods apart, or even in the 
same swamp. These lakes and swamps have an elevation of nearly 
1,600 feet above sea level, or 1,000 feet above Lake Michigan. The 
Michigan branches flow from a similar though even higher region, 
and it is certain that these swamps and lake reservoirs exert a marked 
influence in steadying the discharge of the river. 

Kainfall and Eun-off. 

Because of the paucity of data concerning the discharge of rivers 
in this region, it is exceedingly diflScult to estimate the ordinary dis- 
charge. The discharge measurements in this district have been 
made since 1901, and most of them since 1903. 

The rivers mentioned below are similarly situated with respect to 
Lake Superior, which is perhaps the governing factor in determin- 
ing the rainfall. In 1903 Escanaba River yielded a minimum of 
700 second-feet from 891 square miles. Measurements made by the 
I. Stevenson Company indicate a minimum flow of this river, in a 
dry year, of 400 second-feet. Measurements of Iron Kiver, continu- 
ing from November, 1901, to April, 1904, show a minimum flow of 
0.8 second-foot per square mile for two months in 1902, and the 
same for February, 1903. It seems reasonably certain that except 
in unusually dry years the ordinary low-water discharge of t^hese 
rivers is not far from 0.6 second-foot per square mile. In 1904^ a 
year of average rainfall, the minimum run-off occurred in the month 
of December, when it averaged 0.77 second-foot per square mile. 

In the following tables will be found the maximum, minimum, and 
mean discharge in second-feet of Menominee Eiver at Little Quin- 
nesec Falls during twelve months of 1898 and 1899: 



I 
% 
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> For the daily discharge (or tli 
Measurements were made by J. 
Clark, of Niagara, WEs. 

It will be seen that the smallest monthly average during this time 
■\vas 0.59 second-foot per square mile of drainage. Lumbering opera- 
tions on Menominee Eiver, though declining since 1892, are still 
active. The operation of the many logging dams must have a great 
effect on the regimen of the river. In a few years the lumber will 
be so nearly removed that it will be cheaper to carry logs by rail- 
road. Then the dams can be used to augment the low-water flow. 
This will greatly enhance the value of the water powers. 

The average annual rainfall of this region is estimated by the 
Tenth Census at 35 inehes. or 10 per cent in excess of tihe average 
of the State. 

The following table gives the annual precipitation in the valleys 
of Wolf, Oconto, Peshtigo, and Jlenominee rivers for the eleven 
years ending in 1904: 

I stations in Wisconsin covering 



Sta on. 


IB94. 
In- 


1895. 
In. 


1896. 


,« 


1898, 
In. 

wis 


1899. 
In. 

3i.S 

SUA 
50,S 


,m. mi. 

^"iT 

w.fl 

40. a 33.0 

-W-O 3».T 
SS.O 38.1 

3i.a iffl.i 

.■«L3 

1»,0 


1903. 


1« 

1 
n 
'ai 


13. 1904. 
. In. 

8 Sl!l 

0* '33.0 


A„,„. 


Amherst 

lES':;:.:..::: 


3S.0 


In. 

hs'.s 

25.7 

iS.l 

Mis 


loehee. 
si.a 


Oconto 


30'l 




2T.9 














BT.3 


^^7 




Average 


39.1 39.0 


30.S 


38 


Z M.8 


31.S 



60 
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The summary given above, embodying observations of the yearly 
rainfall from 1894 to 1904, inclusive, at seven near-by stations, shows 
the average rainfall of this section for the above period to be 31.5 
inches. This is very conservative, for earlier observations for longer 
periods .%how larger averages, as "w-all be seen from the following: 

Rer:crd of precipitation at two stations in Wisconsin prior to 1894. 

[From Smithsonian tables.] 



.Station, 



Period 
covered. 



W4!;7aov«4r* 



Years, 

35 
12 



Precipitation. 



Inches. 

38.3 
44.1 



Tbf^e in TtSL^m to believe that the rainfall at the headwaters of 
the^ rivern w in excess of that on the lower part of the drainage 
area, where most of the observation stations are located. 

The following table compiled from Bulletin C, United States 
Weather Bureau, shows the results of observations of precipitation 
anl temperature in the basins of Fox, Oconto, Menominee, and Wolf 
rivrrrn for the years stated prior to 1876 : 

Record of precipitation and temperature at nine stations in Wisconsin prior 

to 1876. 



Station . 



Period of 
observa- 
tion. 



Wautoma... 

Portage 

Weyauwega. 

Waupaca 

Menasha 

Appleton 

Green Bay.. 
Embarrass.. 
£!ecanaba 



Precipitation. 



Spring. 



1871-1874 
1836-1^5 
1861-1873 
1867-1874 
1857-1858 
1856-1871 
18.58-1865 
1804-1874 
18rr2-1876 



Tncheg. 
6.50 

O.DO 

6.74 
5.50 
6.83 

7.65 
6.18 
8.14 
8.50 



Sum- 
mer. 



Inches. 



Au- 
tumn. 



Inches. 



Win- 
ter. 



Inches. 



Year. 



Inches. 



Temperature. 



Sum- 
mer. 



'F. 



Win- 
ter. 



'F. 



6.25 
11.46 


1.98 
7.63 


3.16 
2.83 


25.92 
27.60 


68.22 


19.81 


17.85 


14.23 


5.31 


44.13 


68.20 


19.32 


14.50 


6.92 


3.93 


26.92 


70.17 


20.48 


10.73 


7.06 


6.14 


29.76 


66.30 


28.11 


10.24 


6.90 


8.70 


28.61 


67.48 


20.15 


9.36 


10.43 


4.46 


82.42 


68.10 


18.62 


12.40 


8.21 


6.73 


84.57 


66.82 


18.26 


13.72 


10.57 


8.28 


36.09 











It will be noted that the upper portion of this drainage area is 
scarcely represented in the above tables, the stations where rainfall 
observations were made being grouped in the lower portion of the 
river valleys. There is reason to believe that the average rainfall 
would be found to be sensibly larger for a series of stations more 
evenly distributed so as to include the northern portion. 
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The following discharge measurements, gage heights, and rating 
table are the result of observations by hydrographers of the United 
States Geological Survey on Menominee River, near Iron Mountain, 
MicL: 

Discharge measurements of Menominee River at Homestead bridge, near Iron 

Mountain, Mich., 1902 to 1907, 



Date. 



Hydroerrapher. 



1902. 



■September 4 i Horton and Gregory. 



November 4 i W. V. Savicki 



1908. I 

April 91 j L. 

April 19 I .... 

July 20 I .... 

August 25 — 

September 16 — 

October 27 I — 



R. Stockman 

. do 

. do 

. do 

. do 

. do 



1904. 



May 18 

June 1 

August 10 

September 6.. 

October 11 

November 18. 

1905. • 



B. 



Jr. 



April 12... 

May 22 

June 15.... 
July 13.... 
August 13. 



0. 



1906. 



April 18. 
April 18. 
June 8... 
June 9... 



1907. 



April 18 

June 20 

August 22 . 
October le. 
Dec. 17» 



Johnson, 

do 

do 

do 

F. W.. Hanna . 
B. Johnson, jr 



S. K. Clapp .. 

do 

M. S. Brennon 

do 

do 



A. H. Horton 
M. S. Brennen 

do 

do 



A. H. Horton 
G. A. Gray ., 

do 

do 

do 



Width. 



Feet. 



202 



206 
203 
212 
205 



210 
210 
205 
210 
223 
210 



220 
215 
208 
205 
207 



244 
244 
238 
238 



216 
20=) 
208 
207 
195 



Area of 
section. 



8q. feet. 



Mean 
velocity. 



Ft. pr. nee. 



1,532 
2,000 
1,455 
1,342 
2.875 

i,4rr 



2,312 
2,52S 
1,101 
1,571 
2,408 
1,511 



2,271 
2,035 
1,421 
2,100 
1,346 



3,213 
3,247 
2,958 
2,824 



2,266 

1,214 

1,492 

1,28a 

996 



2.22 
2.78 
2.17 
1.76 
«3.41 
1.93 



2.68 
3.01 
1.42 
2.00 
3.20 
1.94 



2.90 
2.32 
1.78 
2.50 

1.83 



3.40 
3.46 
2.96 

2.84 



2.63 

1.57 
1.67 
1.74 
1.25 



Gaffe 
height. 



Feet. 

1.90 
2.67 



6.40 
7.32 
4.20 
3.00 
10.38 
3.99 



7.95 
8.97 
2.09 
4.34 
8.25 
4.02 



7.43 
6.85 
3.67 
6.58 
3.24 



11.51 

11.67 

10.45 

9.92 



7.61 
2.98 
4.00 
3.18 
2.2 



Velocity obtained by floating ice. 

^AlTected by log gain. 

2 Mean veIocity=85 per cent of surface velocity. 

*Dec. 17 measurement taken under half open and half frozen conditions. 



Dis- 
charge. 



8ec-/eet. 
1,322 



3,400 
5,570 
3,161 
2,357 
9,490 
2,856 



6,193 
7,591 
1,558 
3,176 
7,714 
2,925 



6,58S< 

4,718 

2,504 

5,230 

2,469 



10,911 

11,244 

8,753 

8,082 



5,990 

1,942 
2,490 
2,278 
1,270 
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WATER POWERS OF WISCONSIN. 



Mean daily gage height, in feet, of Menominee River near Iron Mountain^ 

Mich., September 4, 1902, to December 31, 1907. 



Day. 



Sept. Oct. I Nov. Dec. 



Day. 




1902. 
1 


1.67 
1.53 
1.55 
1.45 
1.55 
1.58 
1.67 
l.f« 
1.7? 
1.30 
1..50 
1.55 
2.S5 
2.95 
2.47 
1.S2 


2.52 
2.S0 

2.95 
2.72 
2.85 
2.95 
2.60 
2.50 
2.50 
2.40 
2.45 
3.27 
4.85 
6.07 

r,.m 

0.57 


1.60 
2.22 
2.50 
2.25 
1.85 
1.95 
2.70 
2.25 
3.45 
3.35 
3.60 
3.a5 
3.05 
2.90 
2.85 
2.90 


1902. 
17 


1 

1 

1.40 

1.45 

1.35 

1.35 

1.20 

1.45 

1.52 

1.48 

1.47 

1.40 

1.40 

1.35 

1.38 

1.55 


1.65 
1.92 
1.60 
1.65 
1.37 
1.65 
1.67 
2.42 
2.80 
3.22 
2.95 
3.37 
3.07 
2.S3 
2.75 


1 

6.45 
5.65 
5.35 
5.00 
4.47 
4.45 
3.90 
3.92 
3.45 
3.30 
3.00 
2.G2 
2.55 
2.62 


2.55 


2 




la 


2.70 


3 


19 


2.63 


4 


1.90 


20 


2.75 


5 


: 1.00 

2.00 


21 


2.75 


6 


22 


2-57 


8 


1 2.35 

i 2.25 

1 2.05 


23 


2.40 


7 


24 


2.32 


9 


25 


2.35 


10 


i 1.92 

1.S7 


26 


2.20 


11 


27 


2.10 


12 


ij 1.05 


28 


2.00 


13 


1.G5 

1.53 

1.45 

j 1 40 


29 


2 15 


14 


30 


2 2D 


15 


31 


2.10 


16 
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Mean daily gage height, in feet, of Menominee River near Iron Mountain, 
Mich., September Jf, 1002, to December 31, 1907 — Continued. 



Day. 



Jed. 



Feb. I Mar. 



Apr. 



May. 



Jcme.j July. ; .Vug. Sept. Oct. 



Nov. 



Dec. 



1903. 

1 2 

2 2 

3 2 

4 2 

.5 •' 

a :> 

7 ,!. 

» ^f. 

10 2. 

11 2. 

12 -l. 

13 2. 

14 2. 

15 2. 

16 2. 

17 2. 

18 :>. 

19 -2. 

30 2. 

21 2. 

22 2. 

M 2. 

25 2. 

2fi 2. 

27 2. 

:>» 2. 

2!» 2. 

.'» 2 

:a •> 



.52 

42 

tv 

2..7> 

2.;ia 

10 

35 
:;o 
■.'n 

20 

JO 
]H 



;s> 

2.5 
]0 
20 
22 
15 
12 
25 
35 
25 
35 
2.. •{.5 
2.20 



2.35 


2.30 


2.20 


2.J.> , 


2.1.5 , 


2.2S 


■^.2.5 


•> '>-^ . 



2.20 I 

2.2H 

2.40 

2.2S 

2.22 

2.2.5 

2.20 

2.25 

2.22 

2.1ft 

2.20 

2. J 8 

2.10 

2.00 

l.!^5 

2.20 

2,25 

3.32 

2.45 

2.38 



2.38 

2.;iS 

2.42 

2.-W 
2.:i5 



,08 
J 5 
05 






2. Jft 


1 4.75 


2..-/J 


.s.;{0 


2.(H 


5.rjO 


2.72 


5.50 


2.72 


0.05 


2.75 


0.25 


3.(lf> 


7.25 


3.32 


7.15 


'A.ja 


6,70 


.'i..5f) 


7.45 


3.48 


7.52 


3.55 


7.55 


4.25 


7.^ 


6.25 


8.30 


S..-J8 


7.45 


S.S5 


7.58 


7.50 


7.05 


»J.20 


0,'MI 


5.95 


7.65 


5.>S0 


7.5(1 


6.16 


7.75 


5.42 


7.00 


5.50 


9.45 


5.15 


0.8a 


4. 05 


7.46 


4.30 





7.95 
7..^5 
9.55 

'J. id 
!>.48 
9.72 
9.<jr) 
9.32 
7.1M> 
8.98 
8.10 
9.90 
9.45 
9.18 
8.65 
7.60 
6.22 
7.55 
8.72 
9.05 
7.40 
9.40 
6.80 

i.m) 

7.15 

8.45 

10.40 

11.85 
10.10 
10.75 



.- I r^ 



9.30 
.s.(»5 
0.30 
(>0 
(Ji5 
0.50 
3.40 
4.85 
4.85 
4.45 
3.90 
3.50 
4.40 
6.75 
4.50 
4.45 
4.55 
4.80 
3.75 
4.S0 
2.30 
3.10 
2.70 
3.10 
2.80 
2.00 
3.80 
2.7D 
2.45 
2.00 



3.70 

4. SO 

0..50 I 

3.-S5 ; 

3.50 I 

7.40 

ii.'M 

5.95 

5.45 

5.25 

5.20 

6.00 

4.65 

4.00 

4.00 

3.40 

3.06 

2.75 

2.85 

2.40 

3.10 

4.20 

3.15 

3.10 

3.25 

4.80 

5.30 

5.70 

6.86 

8.20 

7.10 



0.25 
0.20 

4.55 
5 HO 

0.(J0 

s.oo 

9.00 
8.90 
7.20 
0.70 
6.75 
0.60 
6.50 
5.40 
5.60 
5.60 
3.70 
4.06 
4.26 
4.05 
3.75 
3.70 
3.75 
3.75 
3.35 
4.05 
4.65 
8.85 
3.90 
4.00 
4.55 



4.45 
4.05 
3.70 

.•i.r>o 

4.00 
4.(E> 
5.70 
6.65 
0.90 
5.80 
5.50 
7.60 
8.10 
9.00 
10.50 
11.20 
10.40 
9.45 
8.70 
8.00 
6.96 
6.95 
6.35 
5.90 
4.45 
5.50 
4.80 
4.40 
4.00 



4.30 
4.40 
5.20 
0.00 
7.70 
7.50 
7.(»5 
7.55 
7.10 
0.85 
0.70 
6.50 
6.26 
5.75 
5.50 
5.40 
4.85 
4.90 
4.90 
4.90 
5.20 
5.30 
4.35 
4.20 
4.06 

3.a» 

3.90 
3.86 

3.80 
3.75 
3.70 



3.80 
.i.SO 
3.75 
4.10 
4.00 
3.80 
3.50 
3.65 
3.50 
3.40 
4.10 
4.95 
3.60 
3.20 
3.25 
3.55 
3.25 
2.85 
3.65 
2.85 
2.50 
3.26 
3.00 
3.10 
3.90 
3.0O 
2.35 
8.00 
3.10 
3.60 



3.00 

3.05 

3.55 

•i.bb 

3.70 

3.00 

3.40 

3.35 

3.35 

3.05 

2.90 

2.80 

2.50 

2.40 

2.45 

2.40 

2.40 

2.35 

2.65 

2.35 

2.30 

2.25 

2.35 

2.30 

2.35 

2.66 

3.15 

8.26 

3.10 

3.05 

3.15- 
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Mean daily gage height, in t 
Mich., Septemlier -}, J 



, of Menominee River -near Iron Mountain, 
i, to December Si, iflOT— Continued. 
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WATER POWERS OF WISCONSIN. 



Daily gage height, in feet, of Menorwinee River at Iron Mountain, Mich^ 
(September i, 1902, to December SI, iP07— Continued. 



Day. 



Jan. 



Feb. 



Mar. 



Apr. 



May. 



Jane. 



July. 



Aug. 



Sept. 



1900. 
1 


2.48 

2.42 

2.4 

2.5 

2.5 

2.6 

2.58 

2.5 

2.4 

2.4 

2.3 

2.4 

2.85 

3.45 

3.6 

3.6 

3.5 

3.35 

3.0 

2.7 

2.7 

2.8 

2.75 

2.8 

8.2 

4.15 

4.85 

6.3 

5.0 

4.8 

4.8 


4.55 


2 


4.1 


3 


4.0 


4 


4.06 


6 


4.0 


6 


8.9 


7 

8 


3.8 
3.75 


9 


3.0 


10 


3.55 


11 


3.4 


12 

13 


3.4 
3.42 


14 


3.4 


15 


3.3 


16 


3.25 


17 

18 


3.25 
3.20 
3.35 


20 


3.4 


21 


3.3 




3.3 


28 


3.25 


94 


3.2S 


25 


3.20 


26 


3.25 


27 


8.2 


28 


3.05 


29 




30 




81 





* Gage reader left. 



3.0 

3.0 

2.95 

2.9 

2.8 

2.82 

2.9 
2.82 
2.9 
2.9 

3.0 

3.05 

3.1 

3.0 

3.0 

3.0 

2.95 

2.9 

3.0 

2.95 

2.95 
3.06 
3.05 
2.95 
2.9 

3.06 

3.3 

3.4 

3.45 

3.55 

3.6 



3.8 

3.9 

4.3 

4.75 

4.9 

4.92 
5.0 
5.05 
5.35 

6.1 

7.15 
7.9 
8.25 
8.9 
10.6 

11.05 

11.4 

11.7 

13.1 

13.7 

14.3 

14.1 

13.2 

12.15 

11.9 

10.7 

10.1 
9.6 
9.4 
9.2 



8.5 


8.8 


9.0 


6.8 


9.4 


7.0 


9.5 


5.1 


9.8 


7.0 


9.1 


6.0 


8.2 


8.4 


8.5 


10.7 


7.6 


11.3 


7.3 


10.3 


7.8 


8.1 


7.1 


7.7 


7.2 


6.7 


6.1 


4.6 


6.2 


3.7 


6.5 


4.6 


6.3 


2.9 


6.7 


2.4 


6.2 


2.3 


5.3 


3.3 


6.15 


4.8 


4.35 


4.75 


2.8 


4.3 


4.5 


4.2 


4.7 


3.0 


5.5 


2.6 


7.0 


8.35 


6.7 


9.0 


7.7 


8.8 


8.3 


9.1 


8.9 





9.2 

8.3 
7.5 
8.6 
6.4 

6.2 
4.1 
4.0 
8.6 
4.76 

4.4 
4.3 
3.9 
4.1 
4.6 

4.3 
4.1 
3.8 
3.6 
4.2 

3.9 
3.4 
4.2 
8.9 
3.8 

3.2 
3.8 
3.6 
3.4 
3.0 
2.8 



Day. 



Mar. Apr. 



May. 



June. 



July. Aug. 



Sept. 



Oct. , Nov. 



Oct. 



2.7 


2.6 


2.9 


2.9 


8.6 


2.25 


2.65 


3.1 


2.3 


2.4 


2.8 


2.4 


2.7 


2.65 


2.5 


8.75 


2.5 


2.43 


4.26 


2.3 


2.4 


4.0 


2.4 


2.5 


3.8 


2.6 


2.6 


3.5 


2.1 


2.55 


3.2 


2.0 


2.75 


3.3 


2.4 


2.6S 


2.75 


4.0 


2.7 


2.4 


3.8 


2.75 


2.5 


3.7 


2.4 


2.6 


3.9 


3.25 


4.1 


3.7 


4.05 


8.8 


3.4 


4.15 


3.1 


3.1 


5.0 


2.9 


2.9 


1 


2.6 


2.75 




2.86 


3.0 




3.2 


2.9 




3.0 


2.8 




3.9 


2.7 




4.1 


2.65 




3.8 


2.8 




3.6 


2.75 




3.5 


2.7 




3.25 


2.8 




2.8 







Dec. 



1907. 



1. 
2. 
3. 
4. 
6. 

6. 

7. 

8. 

9. 

10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 



Average 



13.8 
4.3 

4.8 

5.25 

6.65 

7.2 

7.5 

7.5 



7.3 


7.6 


8.5 


7.0 


7.8 


8.0 


7.3 


3.4 


7.8 


7.7 


9.6 


7.6 


7.6 


9.6 


8.3 


7.3 


9.8 


7.6 


7.5 


9.8 


5.2 


7.6 


10.2 


5.3 


7.3 


10.4 


5.3 


6.9 


8.5 


5.4 


6.6 


9.4 


5.8 


0.5 


9.5 


4.7 


6.3 


9.7 


3.2 


6.1 


10.3 


2.9 


6.0 


13.3 


4.0 


5.9 


14.1 


3.2 


5.8 


14.7 


2.6 


6.8 


14.3 


2.9 


5.7 


12.7 


3.6 


5.6 


13.0 


3.0 


5.8 


11.8 


3.5 


6.1 


10.9 


3.8 


7.3 


12.6 


3.9 


8.3 


11.3 


3.2 


8.5 


10. 


4.5 


8.6 


10.0 


4.8 


8.9 


10.0 


5.6 


8.8 


9.8 


6.8 


8.6 


9.7 


6.2 


7.6 


9.0 
8.5 


6.0 


7.07 


10.1 


4.77 



5.9 
1.9 
6.1 
5.8 
5.3 

4.5 
4.5 
4.2 
4.1 
3.7 

3.6 
2.2 
4.7 
4.7 
4.6 

3.5 
2.6 
3.7 
2.1 

1.9 

1.9 
2.1 
1.4 
1.6 
1.3 

1.2 
1.6 
1.4 
1.4 
1.6 
1.3 



1.3 
T.6 
1.5 
1.5 
1.2 

1.1 
1.3 
1.4 
1.4 
1.8 

1.7 
1.6 
1.9 
1.7 
1.6 

1.5 
1.6 
1.6 
1.8 
1.8 

2.8 
2.6 
2.0 
3.2 
1.7 

3.1 
2.9 
2.8 
2.6 
2.5 
1.8 



1.6 


3.4 


2.4 


1.2 


3.3 


2.4 


1.35 


3.2 


2.6 


1.6 


3.3 


2.8 


1.6 


3.3 


2.5 


2.0 


3.3 


2.45 


2.0 


3.3 


2.5 


1.9 


8.1 


2.5 


1.8 


3.6 


2.5 


1.7 


3.5 




1.7 


3.4 




1.9 


3.5 


2.1 


1.9 


3.5 


1.9 


1.8 


3.6 


1.6 


2.0 


3.2 


1.7 


2.0 


3.2 


1.8 


2.3 


3.3 


2.0 


2.3 


3.0 


2.4 


3.8 


2.8 


2.2 


4.6 


2.8 


2.1 


4.8 


2.9 


2.2 


4.8 


2.5 


2.4 


5.0 


2.5 


2.2 


5.3 


2.6 


2.5 


5.8 


2.6 


2.9 


5.2 


2.4 


2.7 


5.0 


2.8 


1.8 


4.9 


3.0 


1.9 


4.4 


2.4 


1.8 


3.7 


2.45 
2.4 


1.8 









1.8 
1.8 
1.9 
1.9 
2.1 

2.2 
3.0 
3.0 
3.0 

2.8 

2.5 
2.1 
2.1 
2.2 
2.3 

2.3 
2.3 
2.3 
2.4 
2.5 

2.3 
2.3 
2.3 
2.5 
2.5 

2.4 
2.3 
2.3 
2.3 
2.3 
2.3 



'Jc0 went out. 
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Rating table for Menominee River near Iron Mountain, Mich., September 4» 

1902, to December SI, 1905. 



Gage 
height. 


Discharge. 


Gage 
height. 


Discharge. 


Gage 
height. 


Discharge. 


Gage 
height. 


Discharge. 


Feet. 


Second- feet. 


Feet. 


Second-feet. 


Feet. 


Second-feet. 


Feet. 


Second-feet. 


1.2 


1,082 


2.8 


2,080 


4.4 


3,242 


6.9 


5,230 


1.3 


1,094 


2.9 


2,150 


4.5 


3,319 


7.0 


5,420 


1.4 


1.150 


3.0 


2.200 


4.6 


3,390 


7.2 


5.615 


1.5 


1,219 


8.1 


2,290 


4.7 


8,474 


7.4 


5,815 


1.6 


1,282 


3.2 


2,361 


4.8 


3,552 


7.6 


6,025 


1.7 


1,346 


3.3 


2.132 


4.9 


3,680 


7.8 


6,235 


1.8 


1,410 


3.4 


2,503 


5.0 


3,708 


8.0 


6,450 


1.9 


1,475 


3.5 


2,575 


5.2 


3,865 


3.5 


7.020 


2.0 


1,640 


3.6 


2,647 


6.4 


4,023 


9.0 


7,630 


2.1 


1,608 


3.7 


2,719 


5.6 


4,188 


9.5 


8,280 


2.2 


1,673 


3.8 


2,792 


5.8 


4,345 


10.0 


8,970 


2.9 


1,739 


3.9 


2,866 


6.0 


4,510 


10.6 


9,670 


2.4 


1,309 


4.0 


2,940 


Q.2 


4,680 


11.0 


10,870 


2.Q 


1,942 


4.2 


3,090 


6.4 


4,860 


' 11.5 


11,070 


2.5 


1,874 


4.1 


3,015 


6.6 


5,040 


12.0 


11,770 


2.7 


2,011 


4.3 


3,166 


6.7 


5,135 







Rating table for Menominee River near Iron Mountain, Mich., for 1906. 



Gage 
height. 


Discharge. 


Gage 
height. 


Discharge. 


Gage 
height. 


Discharge. 


Gage 
height. 


Discharge. 


lieet. 


Second- feet. 


Feet. 


Second-feet. 


Feet. 


Second- feet. 


Feet. 


Second-feet. 


2.00 


1,540 


3.30 


2,432 


4.60 


3,396 


6.80 


5,230 


2.10 


1,606 


3.40 


2,503 


4.70 


3,474 


7.00 


5,420 


2.20 


1,672 


3,50 


2,575 


4.80 


3,552 


7.20 


5,615 


2.30 


1,739 


3.00 


2,W7 


4.90 


3,630 


7.40 


$;S15 


2.40 


1,806 


3.70 


2,719 


5.00 


3,708 


7.60 


6,0^ 


2.50 


1,874 


3.80 


2,792 


5.20 


3,865 


7.80 


6,235 


2.60 


1,942 


3.90 


2,866 


5.40 


4,023 


8.00 


6,450 


2.70 


2.011 


4.00 


2,940 


5.60 


4,189 


9.00 


7,630 


2.80 


2,089 


4.10 


3,015 


5.80 


4,345 


10.00 


8,980 


2.90 


2,150 


4.20 


3,090 


6.00 


4,510 


11.00 


10,250 


3.0O 


2,220 


4.30 


3,166 


6.20 


4,680 


12.00 


11,660 


3.10 


2,290 


4.40 


3,242 


6.40 


4,860 


13.00 


13,100 


3.20 


2,860. 


4.50 


3,319 


6.60 


5,040 


14.00 


14,000 



Note— The above tables are applicable only for open-channel conditions. It Is based 
on discharge measurements made during 1902-1906, and is fairly well defined. 
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Estimated monthly discharge of Menominee River near Iron Mountain, Mich., 

8eptem})er, 1902, to December SI, 1905. 

[Draina^ area. 2,415 square miles.] 



Date. 



September 

October 

November. 
December.. 



1902. 
(4-30) 



1908. 



April 

May 

June 

July 

AuiTUSt 

September. 

October 

November. 
December. 



1901.1 



April 

May 

June 

July 

August 

September. 

October 

November. 
December. . 



1905.1 



April 

May 

June 

July 

Augrust 

September. 

Octol)er 

November. 
December. 



1906. 



January. . 
February. 

Marcli 

April 

May 

June 

July 



August 

September..:.. 
October (1-1$) 





Discharge. 




Run-off. 


Maximum. 


Minimum . 


Mean. 


Per square 
mile. 


Depth. 


d6C»-i eet . 


Sec. -feet. 


Sec. -feet. 


Sec. -feet. 


Inches. 


1,773 


1,062 


1,295 


0.53d 


0.538 


2,625 


1,094 


1.596 


.661 


.762 


5,306 


1,806 


2.829 


1.17 


1.90 


2,647 


1.283 


1,900 


.790 


.911 


6,780 


1,705 


6.176 


2.39 


2.14 


11,500 


4,608 


7,498 


3.57 


S.IO 


8,030 


1,540 


8.417 


1.57 


1.41 


6,670 


1,806 


3,553 


1.70 


1.47 


7,630 


2,467 


4,049 


1.94 


1.68 


10,660 


2,575 


5,091 


2.35 


2.11 


6,130 


2,719 


4,057 


1.94 


1.68 


3,669 


1,874 


2,505 


1.16 


1.04 


2,719 


1,705 


2,150 


1.08 


.86a 


8,150 


2.683 


3,995 


1.84 


1.65 


ii,7ro 


3,630 


7,879 


3,76 


3.26 


8,410 


2,575 


4,791 


3.21 


1.98 


3,896 


1,094 


2,196 


1.05 


• kAW 


3,242 


1,032 


2,125 


1.01 


.880 


3,669 


1,410 


2,488 


1.15 


1.03 


6,725 


1,840 


3,660 


1.74 


1.51 


3,501 


1,378 


2,293 


1.06 


.9i9 


2,199 


1.672 


1,838 


.877 


.761 



7,140 
9,250 
ir,250 
7,140 
3,090 
6,450 
2,611 
2,432 
2,539 



3,940 

3,860 

2,650 

15,100 

8,670 
10,700 
7,890 
8,130 
2,940 
3,710 



4,265 

2.503 
1,806 
1,573 

i,ao 

2,080 
1,772 
1,410 
1.378 



1,740 
2,260 
2,080 
2,790 
1,740 
1,740 
2,080 
1,810 
1,540 

i,no 



5,282 
6,810 
6,011 
3,850 
2.130 
3,284. 
2,163 
2,204 
2.085 



2^370 
2^590 
2.250 
8^040 
5.'610 
5,040 
3i500 
2^400 
2,160 
2,140 



2.19 
«.83 
2.07 
1.59 
.882 
1.36 

.913 
.863 



0.979 
1.07 
.980 
3.33 
2.32 
2.08 
1.45 
.992 
.893 
.884 



2.44 
3.25 
2.31 
1.83 
1.09 
1.52 
1.03 
1.02 



1.13: 
1.11 
1.07 
3.70 
2.68 
2.32 
1.67 
1.14 
1.00. 
.62 



Note.— Values are rated as follows: January and March to October, fajr. It ia 
probable that ice conditions afifeeted the flow during February and that the vajlue given 
above is considerably in excesai of the true value. 

^ Ice conditions January. 
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KOSS^ MICH. 

This station was established June 21, 1907. It is located on a 
Wisconsin and Michigan railroad bridge 1,000 feet southwest of 
Koss, Mich. 

The general direction of the channel is straight for 1,000 feet 
above station and also for 3,000 feet below station. The width at 
ordinary stage is 300 feet broken by one pier. (Looking down 
stream.) The right bank is of medium height and wooded and 
not liable to overflow. The highest velocity is on the left side of the 
stream. The left bank is high and not wooded. There is an island 
down stream 800 feet from the station which causes the river to 
divide for a short distance. 

Discharge measurements are made from this bridge to which the 
gage is attached. The initial point of sounding is at the left end 
of bridge directly over the inner side of bridge abutment. The zera 
is indicated by a red paint mark. 

A standard chain gage, which w^as read during 1907 by Guy H. 
Bronoel, is fastened to the upstream side of the bridge. The length 
of the chain from the end of weight to the center of marker is 30.93 
feet: The gage is referred to bench marks as follows: (1) Top 
of railroad track opposite the gage box is 28.55 feet above the datum 
of the gage. 

Discharge measurements of Menominee River at Eoss, Mich., in 1907. 



Date. 


Hydrographer. 


Width. 


Area of 
section. 


Mean 
velocity. 


(faere 
height. 


Dis- 
charge.. 


Remarks. 


June 21 . . 
July 19.. 
Ausr. 23.. 
Oct. 15.. 
Nov. 12.. 


G. A.Gray 

G. A. Gray 

G. A. Gray 

G. A. Gray 

G. A. Gray 


Feet. 

246 
242 

2.35 
280 
278 


Sq. ft. 

I,5fl0 
1,38G 
1,147 

1,460 


Ft. per 
sec. 

2.32 
1.83 
.90 
1.82 
1.71 


Feet. 

8.04 
7.27 
6.15 
7.35 
7.10 


Sq.-ft. 

' 3,869 
2,652 
1,081 
2,953 
2,637 


Good. 
Good. 

Logs running. 
Logs running. 



Discharge measurements of Menomonie River near KosSy Mich., in 1908, 



Date. 



1808. 
January 21. 
February 11. 
March 10. 
March 10. 



Hydrographer. 



Width. 



Area of 
section 




Feet. 



258 
274 
283 

283 



Sq. 
feet. 



1,353 
1,506 
1,349 
1,349 



Mean 
velo- 
1 city. 



Ft. per 
sec. 

« 

1.39 
1.20 
1.80 
1.26 



Gatre 

height. 

Water 

sur. 



Feet. 



7.15 
7.7 
7.85 
7.85 



Dis- 


Av. 


charge 


depth 


• 


of ice. 


Sec. -ft. 




1,885 


1.1 


1.837 


1.2 . 


1.754 


1.76 


1,756 


1.75 



Depth 

of 
snow. 



No. 
.5 
.3 

.3 
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Record of thickness of Ice at Koss, Winter, 1907-8. 

1907. Feet. 

Dec. 1. Averasre thickness of ice 8 

Dec. 10. Average thickness of ice 8 

1906. 

Jan. 3. Averagre thickness of ice 8 

Jan. 13. Averag-e thickness of ice 9 

Jan. 20. Averag'e thickness of ice 1.0 

Jan. 27. Average thickness of ice 1.1 

Feb. 7. Average thickness of ice 1.4 

Feb. 14. Average thickness of ice 1.2 

Feb. 21. Average thickness of ice 1.3 

Feb. 28. Average thickness of ice 1.4 

Mar. 6. Average thickness of ice 1.8 

Mar. 13. Average thickness of ice 1.6 

Mar. 20. Average thickness of ice 1.6 

Apr. 11. River opened. 

Daily Oage Height of Menominee River at Koss, Mich., for 1907. 



Day. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


1 


7.55 
. 8.01 
7.55 
7.5* 
8.02 
8.02 

8.35 

7.7 

7.9 

8.15 

7.75 

7.4 
6.95 
7.55 
8.0 

7.85 

7.7 
7.6 
7.3 
7.6 
7.66 

7.0 

7.8 

7.65 

6.75 

7.35 

7.45 
7.6 
6.7 
-7.25 
6.95 


7.3 

6.6 

6.9 

6.a5 

6.95 

7.75 

7.0 

6.75 

7.0 

6.75 

7.0 

6.75 
7.0 
7.75 
6.56 

6:75 

6.7 

6.7 

6.75 

6.5 

6.7 

7.1 

7.55 

6.8 

7.15 

7.5 

6.4 

7.35 

6.55 

7.45 

6.45 


7.35 

6.1 

7.2 

6.0 

7.5 

7.5 

7.9 

6.7 

8.05 

6.6 

8.25 

8.35 

8.6 

8.25 

7.7 

7.55 

7.85 

8.2 

8.8 

9.6 

9.0 

9.75 

9.65 

9.6 

9.45 

8.95 

9.0 

8.55 

8.55 

8.2 


8.1 
7.4 
7.6 
7.55 

7.4 
7.2 

6.85 

6.95 

7.05 

7.0 

7.05 

7.2 

7.05 
7.05 
7.4 
8.0 

7.45 

7.4 

7.4 

7.3 

7.3 

7.3 

7.3 

7.25 

7.15 

7.0 

6.95 

6.9 

7.15 

7.1 

7.05 


6.9 
6.9 
6.9 
7.0 
7.1 
7.15 

7.05 

7.00 
7.0 
7.0 
7.0 

7.1 

6.95 

6.7 

6.7 

6.95 

6.9 
6.9 
7.1 
7.1 
7.1 

7.1 
7.2 
7.3 
7.1 
7.0 

7.0 

6.9 
6.8 
6.8 


6.95 


2 


6.S 


3 


6.8 


4 


7.1 


6 


7.0 


a 


7.0 


1 
7, 1 


7.0 


8 




7.0 


9 




7.0 


10 




7.0 


11.... 




7.1 


12 




7.1 


13 




7.1 


14 




7.0 


15 




7.0 


le 




6.9 


17 




6.9 


18 




7.15 


19 




7.0 


20 


... (^) .. 


6.9 


21 

22 


8.02 

8.08 
8.04 
8.o6 
8.02 
8.06 

8.06 
8.05 
8.03 

8.0S 


6.9 
6.9 


23 


6.9 


24 


6.9 


25 


6.9 


26 


6.9 


27 


6.9 


28 


6.9 


29. ■ 


7.0 


30 


7.0 


31 


7.0 













1 station established. 



The following table of drainage areas of Menominee Kiver at 
various points is compiled from Water-Supply and Irrigation Paper 

Ko. 83 : 

Menominee River drainage areas. 

Square miles. 

Brule River above Iron River 170.0 

Iron River above mouth W.7 

Brule River, including Iron River 264.7 

Brule River above Point River 305.0 

Paint River at mouth 738.5 

Brule River at junction with Michigamme River 1,044.0 

Michigamme River at mouth 723.7 

Menominee River at Junction of Brule and Michigamme rivers 1,767.7 
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Square miles. 

Menominee River above Junction with IMne River 1,883.0 

Pine River 586.0 

Menominee River, Including Pine River 2,419.0 

Menominee River above Sturgeon River 2,538.0 

Sturgeon River at mouth 306.0 

Menominee River, including Sturgeon River — 2,934.0 

Menominee River above junction with Pemebonwon River 2,993.0 

Peme Bon Won River 163.0 

Menominee River, including Pemebonwon River 3,156.0 

Menominee River above Junction with Pike River 3,274.0 

Pilse River 292.0 

Menominee River, including Pike River 3,566.0 

Menominee River above Little Cedar River 3,792.0 

Little Cedar River 149.0 

Menominee River, including Little Cedar River 3,941.0 

Menominee River at mouth 4,113.0 



Water Powers. 



GENERAL CONDITIONS. 



Principally because of the opening up of the many rich and valu- 
able iron mines of this region, and the resulting extensive railroad 
building, the valley of Menominee River has had a rapid develop- 
ment. The following railroads at present have extensions in this 
territory: Chicago, Milwaukee and St. Paul; Chicago and North- 
western; Minneapolis, St. Paul and Sault Ste. Marie; and Wiscon- 
sin and Michigan. All of them cross the Menominee one or more 
times, and several are near enough to run short spurs to the import- 
ant water-power sites. The developed water power is at present 
used for the most part in mining and for the operation of lumber, 
paper, and pulp mills. 

Menominee Eiver varies in width from 200 to 600 or 700 feet far 
up toward the headwaters. For the iirst 7 miles from the junction 
of the Brule and Michigamme there are no heavy rapids, but, in the 
language of the lumberman, there is ^^strong water" all the way and 
probably many good water-power sites. 

. BAD WATER RAPIDS. 

The first notable rapids, known as the Bad Water rapids, occur 
7 miles below the head of the river, in sec. 27, T. 40 'N., R. 19 E., at 
a point where the river, 100 feet wide, descends 5 feet over a ledge 
of rock. While definite information is lacking, it is likely that a 
dam could be built here, giving a head of 10 feet. 
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TWIX FALLS. 

About 31/2 miles below Bad Water rapids, in sec. 2, T. 39 !Jf., 
K. 19 E., are the Twin Falls, about one-half mile apart. The verti- 
cal fall in each case is 12 feet, but the adjacent rapids are suflBcient 
to increase the total descent to 28 feet. 

FiyB EIVEB RAPIDS. 

For 6 miles below the foot of Twin Falls the total descent of the 
river is but 20 feet, and the only rapids worthy of note are those 
extending for about five-eights of a mile on both sides of the mouth 
of Pine Kiver. Here an island divides the river into two channels 
with rocky bed. The descent of the rapids at this point is said to 
be 6 feet, but as the banks are high a dam could develop more than 
this. Pine River increases the drainage area by 586 square miles." 

HOKSE RACE RAPIDS. 

The most important rapids between Twin Falls and Big Quin- 
nesec Falls, called the Horse Race, are found in sec. 7, T. 38 IN"., 
R. 20 E., both above and below the Chicago, Milwaukee and St. 
Paul railroad bridge. These rapids consist of two pitches, the upper 
of about 20 and the lower of 8 feet descent, separated by about 
2,000 feet of less swift water. As the banks are high and the river 
narrow, it seems likely that a dam could be economically constructed 
here to develop about 40 feet of head. This site is only 3 miles from 
Iron Mountain, Mich. A view of the lower end of these rapids is 
shown in Fig. 1, Plate VII. 

BIG QUINXESEC FALLS. 

A little over 7 miles below the mouth of Pine River, and 4 miles 
from Quinnesec, are the Big (Upper) Qiiinnesec Falls. These are 
located in sec. G, T. 38 X., R. 20 E. A view of these falls is 
shown in Fig. 2, Pltato VII. 

At Upper Quinnesec Falls the river narrows to hardly more than 
50 feet wide (map measurement) between rooky banks of igneous 
origin. Immediately at the foot of the falls the river widens out, 
and about SOO feet below is 700 feet across. On the Wisconsin side 
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by the Kimberly & Clark ConLpany far -wood-pTilp and paper mami- 
f acturing. A ledge of rock, whieli is used for a "bridge pier, divides 
the falls into two diannels. The present development gives a net 
head of (j2 feet, equivalent to 8,370 theoretical horsepower. An ac- 
tual installation of tarhines, generating 5,800 horsepower, .consumes 
all the available power. 

BAFD POETAGE K.APIDS. 

These rapids lie between Little Quinnesec Falls and the mouth of 
Sturgeon Eiver. They receive this name because the Indians, in mak- 
ing their ^^carry'' around part of them, passed over a large amonnt of 
sand. The rapids are scattered along a distance of 6 miles, in whidi 
space there is a descent of 60 feet. About 'half of this amount is con- 
centrated in the 1^/^ miles between the falls and the old cable bridge 
or ferry below. As the topographic map shows very high banks, 
fairly close together, a head of 25 feet or more may some day be de- 
veloped here. The Chicago and IN^orthwestem Railway is distant 
only 1.5 miles. 

Between the above-described dam site and a point 2.5 miles below, 
the river descends 27 feet. A point due south of Norway, Miok, and 
on the road leading from that city is probably the best location for 
the dam to develop this fall, but even here a dam not less than 700 
feet long would probably be required. 

Menominee Eiver descends but 6 feet between this point and the 
mouth of Sturgeon Eiver. This may be considered a part of the 
Sturgeon Falls power. 

From below the mouth of Sturgeon Eiver to a point just above 
Pemebonwon Eiver, a distance of 10 miles, the drainage area in- 
creases from 2,934 square miles to 2,993 square miles. In this stretcfli 
are Sturgeon Falls, one-half mile below the mouth of Sturgeon Hiver^ 
in sec. 22, T. 38 X., R. 21 E., Wisconsin. These falls have high 
rock-ledge banks, with two pitches aggregating 13 feet. By backing 
the water a distance of about 3 miles this head could be increased to 
15 feet. At the head of the falls the river narrows to about 200 feet,"' 
but at the foot it spreads out into a broad basin. In order to use 1ihe 
power it will probably be necessary to blast out a race in the rocks or 
build a flume and locate the mill at or near the foot of the rapids. 
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In the next 10 miles the river descends only 17 feet, with a fairly 
even grade, except for two or three small rapids. The largest of these, 
Xose Peak rapids, is about 1,000 feet long and descends about 4 feet. 

PEMEIS^A DAM AND RAPIDS. 

A logging dam which, together with the adjacent rapids, gives a fall 
of 14 feet in a distance of a quarter of a mile, is located in sec. 24, T. 
37 K"., K. 21 E. The Minneapolis, St. Paul and Sault Ste. Marie 
Railway crosses the river 2^/^ miles above the dam and passes within 
a fraction of a mile from it. The operation of a dam at this point 
for lumbering purposes greatly lessens the amount of available power. 
At the present rate of progress, however, this dam will be needed for 
logging only a few more years. It has been found elsewhere in the 
State that river logging, except for pine, can not compete with rail- 
road transportation. 

From below Pemebonwon River to a point just below Pike River, 
a distance of 18 miles, the drainage area increases from 3,156 square 
miles to 3,566 square miles. Pemena, Chalk Hill, and White rapids 
occur in this distance. 

About a mile above the mouth of Pemebonwon River, in sec. 8, T. 
36 X., R. 21 E., the Pemena rapids begin. They extend for a distance 
of about 2 miles, with a total descent of 20.2 feet.^ The river bed 
here is a metamorphic slaty schist, and the location is said to be favor- 
able for a dam site. The Wisconsin and Michigan Railway runs par- 
allel to the river at this point and is only 2 miles distant, and the 
Minneapolis, St. Paul and Sault Ste. Marie Railway crosses the 
river a few miles above. 

CHALK HIXL KAPIDS. 

In the 11 miles between the foot of Pemelia rapids and the head 
of White rapids the river descends 38 feet, the grade being even ex- 
cept for three small rapids of from 3 to 6 feet each. Chalk Hill 
rapids, the most important of these three, are located in sec. 6, T. 
35 ^., R. 21 E. They run over a slaty rock at a point sail to be 
suitable for a dam, and if developed in connection with othor falls 
about half a mile above would give a total head of 8 feet or more. 

^ This statement is based on an accurate profile of the river, prepared by Mr. T. W. 
Orbison, C. E. from his actual surveys. The statement made in the Tenth Census, 
vol. 37, p. 61, that the total fall is 70 feet, is evidently an error. 
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WHITE SAPIDS. 



Tour milea above the mouth of Pike Kiver, in sec. 19, T. 35 X., 
K. 21 E., are the White rapids. The bed of the river is said to be 
gravel and bowlders, and the banks are high enough to give a head of 
30 feet, thus developing the fall for 3 miles. Even above this limit 
the river descends 10 feet in ly^ miles, as will be seen from the pro- 
file (p. 51;. A head of 30 feet at ordinary low water would develop 
5,350 theoretical horsepower. 

Erom below Pike Kiver to a point just above Little Cedar River, 
a distance of 25 miles, the drainage area increases from 3,566 to 
3,792 square miles. 

All the rapids thus far described have been over the pre-Cambrian 
crj'stalline rocks. In the next 28 miles the river crosses the Cambrian 
sandstone and '^Lower Magnesian'' limestone. Xo falls or rapids 
worthy of note occur until Grand rapids are reached, immediately 
above the mouth of Little Cedar Eiver, in sec. 6, T. 33 X., E. 22 E. 
These rapids are caused by a descent over hard "Trenton" limestone, 
underlain by softer strata. They have a fall stated at 25 feet in a 
length of 3 miles, but of this fall only that in the lower 2 miles, 
amounting to 18 feet, can be cheaply developed. Both the Wiscon- 
sin and ilichigan and the Chicago, Milwaukee and St. Paul rail- 
ways pass within 2 or 3 miles of that site. 

From below the mouth of Little Cedar Kiver to the mouth of the 
Menominee, 23 miles, the drainage increases from 3,941 to 4,113 
square miles. 

TWIX ISLAND KAPIDS. 

Th(jHe rapids are situated about 7 miles below ihe Grand rapids 
and 10 miles from the mouth of the river. They extend for three- 
fourths of a mile and are said to descend 10 feet. The two islands 
lie one below the other, dividing the river into east and west chan- 
nels. The Ixid of the river is limestone, the banks are steep, and a 
dam eould be l)uilt across each channel to the islands. T!he total 
len^^th of sudi dams is estimated at about 700 feet. A sawmill with 
a 0-foot head once occupied the east channel. 

SCIIAPPIES EAPIDS. 

Located about 5 miles from the mouth of Menominee Kiver, in T. 
31 X. and hc^tween Rs. 22 and 23 E., Schappies rapids extend for a 
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distance of about a mile. During the winter of 1897 a survey was 
made of these rapids by a competent engineer, Mr. C. B. Pride, at a 
time of extreme low water. He found a discharge of 2,370 second- 
feet and determined that a head of 18 feet could be economically ob- 
tained. This power belongs to the Menomiujee River Boom Com- 
pany. The Chicago, Milwaukee and St. Paul Railway is located 
about 3 miles distant. 

MARINETTE DAMS. 

The last series of rapids is found at Marinette, Wis., near the 
mouth of the Menominee. The natural channel probably had about 
12 feet descent here, but the Menominee River Boom Company built 
three dams, one above another, the upper one backing the water to the 
foot of Schappies rapids. The first of these dams, 850 feet long, lo- 
cated about 3 miles from the mouth of the river, in T. 30 N. and near 
the line between Rs. 23 and 24 E., develops a head of 7 feet.^ Power 
is applied to two paper and pulp mills owned by the Marinette and 
Menominee Paper Company and also to a flouring mill. 'No state- 
ment of the turbine installation at the paper mills is made, but that 
at the flouring mill is 95 horsepower. 

The third dam from the mouth is located on the west line of sec. 
1, T. 30 ISr., R. 23 E. This dam is 940 feet long and ha^ a head of 
18 feet. The middle or second dam is located about a quarter of a 
mile below the third dam and is 700 feet long, with a head of 7 feet. 
It is used for boom purposes only. The Marinette and Menominee 
Paper Company mill is located just below this dam, but it takes power 
through a canal from the third dam. Its turbines therefore work 
under a total head of about 24 feet. 

The owners of these three dams state that each could be raised 
from 5 to 10 feet higher than at present. 

Tributaries of Mexomixee River. 

The notable Wisconsin tributaries of Menominee River are Brule, 
Pine, Pemebonwon, and Pike rivers. 

Brule River courses in a bed composed mostly of gravel and bowl- 
ders of the drift, and for this reason has few vertical falls, one of 10 
feet being said to exist at its mouth. It is described as having a ser- 
ies of rapids or "strong water" for its entire length of 42 miles. Its 



1 Data reg-ardingr the Marinette dams furnished by the owners. 
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total drainage area, including that of Paint Kiver, is 1,044 square 
miles. 

The following table gives a fairly complete profile of Brule River: 
Profile of Brule River, Wisconsin, from its mouth to sec. 23, T. J^l N., R. Vt EA 



No. 



Station. 



1 
2 
3 
4 
6 
6 



Brule, Wis. (C. &. N. W. 

bridge) 

% mile below section line 22-23, 

T. 41 N., B. 15 E 

Center of bend E. % stake, sec. 

31, T. 41 N., K. 15 E 

% mile west of east line, sec. 

24, T. 41 N., R. 14 B 

0.4 mile below dam. Noted 

below 

Above dam 800 feet east of % 

post, sec. 22-23, T. 41 N.. R. 

14 E 

% mile last of section line, 22- 

23, T. 41 N., R. 14 B 



Distance. 


Eleva- 
tion 


From 
mootn. 


Between 
points. 


above 
sea level. 


Miles, 


Jdilea. 


Feet. 



Distance between 
points. 



Total. 



Per 
mile. 



Feet. 



Feet. 



7.0 




1,260 




24.0 


:i7.o 


1.411 


151 


29.5 


5.4 


1,431 


20 


31.6 


2.1 


1,488 


37 


33.1 


1.5 


1,490 


22 


33.5 


.4 


1.507 


17 


35.5 


2.0 


1,520 


13 



8.8 
3.7 

la.o 

14.d 

42.5 

6.5 



* Authority: No. 1, Chicago and Northwestern Railway; Nos. 2-7, U. S. Geol. 
Surrey. 



Pine River, the largest tributary lying wholly in Wisconsin, has a 
total length of 53 miles and drains an area of 586 square miles. 

In the first half mile from its mouth the current is very rapid^; 
in the next 12 or 13 miles the fall is comparatively slight, and in the 
next three miles there are two falls of 8 feet each 1,000 feet apart, 
half a mile of strong water, succeded by another fall of 12 feet, then* 
half ^ mile above, a fall of 40 feet. Sixty feet above this is a log- 
ging dam belonging to the Menominee Eiver Improvement Company.^ 

The length of Pike Kiver is 48 miles. 



a Tenth Census, 
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Dams on Menominee Rivee and Tributaries. 

The location and height of dams on Menominee Kiver and tribu- 
taries in Wisconsin are shown in the following table : 

Dams on Menominee River and trihutaries in WisconsinA 



Dam. 




Section. 


Menominee river: 

Menominee River: 

1 



1 

33 
24i 

8 
10 

23 

32 
20 

19 
31 
35 
29 

17 

30 
11 
10 

38 

6 
19 
15 
23 


2 


3 


Pemena dam 


Pike River: 

1 


2 


Nortli Branch of North Branch 
Pike River 


North Branch Pike 
1 


River: 


2 


South Branch Pike 
1 


River: 


2 


3 


4 


5 


Pine River: 

1 


2 


3 


4 


Brule River: 

1 


2 


3 


Wheeler dam 



Township. 



Range. 



30 

30 
31 
87 

35 

35 

37 

36 
36 

35 
30 
36 
36 
36 

39 
39 
39 

40 

40 

41 
42 
41 



24 
23 

23 
21 

21 
20 

18 

20 
20 

20 

19 
18 
Id 
18 

18 
15 
14 
13 

17 
16 
13 
14 



Height of 
dam. 



Feet. 



7 

7 

14 

12 

9 
13 

13 

9 
13 

13 

9 

11 

10 

6 

9 
10 
10 

9 

7 

8 

8 

10 



* Information furnished by the owners. 
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PESHTIGO RIVER. 



Drainage and Oeology. — The drainage area of Peshtigo Eiver in- 
cludes 1,123 sqnare miles, with an extreme length of 80 miles and 
average width of only 14 miles. The upper two-thirds of its length is 
in the pre-Cambrian region while in the lower third it crosses suc- 
cessively the Potsdam sandstone and the lower magnesian and Tren- 
t/m limest/>ne8. The most important falls and rapids are all in the 
pro-Cambrian region. Because of the narrow water shed the Peshtigo 
tributaries are of small extent. 

Fall of the River. — Peshtigo Kiver rises in the highest land of north- 
em Wisconsin. At Grand on the river has an elevation of 1,620 f6et 
above the sf;a. In a length of about 04 miles it descends 1,040 feet, 
emptying into Lake [Michigan ^bout 7 miles south of Marinette. This 
average gradient of 11 feet per mile gives rise to more and lerger 
rapids than any other river in Wisconsin. This fact together with 
thfj usual high and rocky banks insures numerous water powers. The 
relatively small drainage area is more than offset by the size of the 
rapids. 

PEHHTIGO KIVEB SURVEY. 

In order to point out the power possibilities along Peshtigo Kiver, 
ix survry wiis niad(^ during VM)(\ from the city of Peshtigo to Sec. 
10, T. ']5, li. 17 E. From the data collected on this survey sheets 
have benn prepared showing a profile of the water surface, a plan of 
tlio river, contour along the bank, an<l prominent natural or artificial 
features. 

Th(? results of this survey have been published on separate sheets 
and nuiy be had upon application to the Director of the Geological 
Survey. 

The following table gives the profile of the river with great detail 
ineluding the fall of every rapids in the part surveyed. 
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Profile of Peahtigo River. 





StBticii, 


HigtancB 


■boTB tea. 


eieent 


between 




l-^rb. 


Between 

MUm, 






TotaJ. 


P.r mil,. 




Mouth or river 


MUbb, 


ia± 
n.a 


Feet. 

681.3 

seo.i 

69S 

em.s 

831 

(BO.S 

m 

TOO 

7«.S 

763 
7T0 

8M 

8B7 

eei.s 

IHT 
UC6 


F»et. 


Fku 


' 


PeshHso C. & N. W. By. ccoBS- 


". 


SB.O 
8 

as 

18 
1.5 

6.5 

IS 
10 

54.S 

24.5 

.5 

18.5 
393 








6.» 


, 


PeshllBo Dam, oreat of 

S. Line. Sec. 34. T. 31 X.. 


^ 


.9 


18.9 


8 


Foot of Potalo Bopids 

Head of Potnlo Rapida 

HasllDgg KnpldB, foot of 

Hnsllngs Bapids, head of 


,, 




1.7 


12 


Lower SnndatoQe Raplda. foot 


SO.S 
W.S 
»l.85 

eo.es 

eo.os 

■ 63.85 
84.55 
07 

m.8 

T!.3 

so 
K.a 


S.BS 
.S5 

.7 
S.0 

.s 

i.M 
.05 

.7 




u 


Lower Sandstone Buplds, head 


05 


" 


Cppec Snndatone finpida. foot 


IS 


Upper SandatoDB fiaplda. head 


19 


Seymour Bnp[ds, foot oC 

Seymour Bapids, head of 


IB 


Johnson Falls, head of 


U.9 




















« 


Mouth or Little Eairle Klver ... 


1.3 










Breakwater Baplda, foot of ... 
Ilreakwuier liaplda. head of .. 

Boacluf ItapldB, foot of 

Boarlni,- Bapids, head or 


63* 








as 

3« 


Wilson Kaplda. toot of 

WllsoQ Rapids, head or 

Skinner Bapids. foot of 

Camp Mfven Ilniyu! head of .. 


so 

S3 
83.7 
110 ± 


.06 
Z.Si 


.15 
19.5 


38 
38 


Taylor FaJla, head of 

North CrandoD R. E. Crossing 


T! 



so 
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PESHTIGO EIVEB AT CBIVITZ, WIS. 

This station was established April 20 and was discontinued De- 
cember 12, 1906. It was located on the railroad bridge about one- 
fourth mile south of Crivitz post-office (or Ellis Junction railroad 
station). 

The channel is straight for about 1,000 feet above and 300 feet be- 
low the station. Both banks are of medium height and do not over- 
flow; all the water passes the section, being confined by the railroad 
embankments. The bed of the stream is gravel and is permanent. 
There is but one channel at all stages. The current is medium. Log 
jams and sunken logs affect the discharge at times. 

Discharge measurements are made from the upstream side of the 
bridge, to which the gage is attached. 

A standard chain gage, attached to the upstream side of the bridge, 
was read during 1906 by Andrew Johnson; length of chain, 22.85 
feet. The bench mark is the top of parapet wall of left abutment, 
extreme downstream end, near front face, marked with white paint; 
elevation, 21.52 feet The reference point is the center of gage pul- 
ley; elevation, 22.66 feet. Elevations refer to the datum of the gage. 



Discharge measurements of Peshtigo River at Crivitz^ Wis., in 1906. 



Date. 


Hydrographer. 


Width. 


Area of 
section. 


Gaire 
height. 


Discharge. 


ADril20 


HortoD and Breonao.. 
M. S. Brennan^ 


Feet. 

136 
135 
127 


Sqft. 

897 
822 
650 


Feet. 

9.88 
9.70 
8.26 


Sec.'ft. 
2,520 


Juoe 8 


2,030 


June 29 


do: 


1,560 
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Daily gage height, in feet, of Peshtigo River at Crivitz, Wis., for 1906. 



1. 

2. 

3. 
4. 
5. 

6. 

7. 

8. 

9. 

10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
23. 
23. 
24. 
25. 

26. 

27. 
28. 
20. 
30. 
31. 



Day. 



Apr. 



May. 



9.8 

10.4 
10.7 
lO.e 
10.5 
9.9 

9..7 
8.5 
8.6 
8.5 
8.1 



S.9 
8.4 
9.5 
7.2 
7.9 

8.4 
6.6 
7.3 
8.2 
6.4 

7.1 
6.9 
6.7 
6.5 

7.7 

6.5 
6.5 
6.0 
6.7 
6.2 

e.5 

6.7 
6.6 
6.5 

7.1 

6.6 
8.4 

8.7 
7.4 
7.7 
7.9 



June. 



rfoly. Aag 



7.9 
6.8 
6.7 
6.4 
6.7 

7.9 
8.5 
8.4 
9.7 
9.8 

7.4 
6.9 
7.7 
7.3 
8.4 

8.3 
6.2 
6.1 
6.3 
7.6 

7.6 

8.5 
8.4 
8.5 
8.5 



6.9 
7.0 



6.2 
6.0 
6.1 
0.0 
8.6 

7.1 
6.8 
6.6 
6.8 
6.5 

6.1 
6.6 
6.2 
6.0 
6.6 

6.5 
6.8 
6.4 
6.5 
6.1 

6.6 
6.5 
5.8 
5.3 
5.4 

5.7 
5.7 
5.7 
5.8 
6.6 
5.3 



4.3 
5.6 
6.0 
4.3 
6.3 

5.8 
5.8 
6.1 
5.9 
6.8 

5.7 
5.9 
6.5 
6.4 
5.0 

5.6 
6.2 
5.3 
5.3 
5.6 

5.3 
6.7 
5.6 
5.4 
6.2 

5.2 
6.1 
6.0 
6.8 
6.1 
6.0 



Sept. 



Oct. 



Nov. i Dec. 



6.7 
6.1 
5.5 
6.6 
6.6 

6.2 
6.2 
6.6 
5.6 
4.0 

5.5 
5.8 
6.7 
5.7 
6.4 

6.6 
6.8 
5.9 
6.5 
6.0 

5.8 
6.8 
6.7 
5.7 
6.9 

5.7 
5.9 
6.4 
6.0 
5.7 



5.7 


6.7 


6.4. 


6.3 


6.2 


6.7 


4.0 


6.2 


6.4 


5.7 


5.3 


6.9 


5.4 


6.9 


6.4 


6.9 


6.2 


5.8 


6.7 


5.7 


6.3 


5.9 


6.4 


6.0 


6.6 


5.9 


5.4 


6.0 


6.6 


6.0 


5.3 


5.9 


5.4 


5.9 


6.3 


6.1 


6.4 


5.7 


5.6 


6.7 


6.6 


6.8 


6.5 


6.0 


6.6 


5.9 


6.7 


5.8 


6.8 


5.8 


6.9 


7.0 


7.5 


6.8 


7.3 


7.2 


7.2 


6.8 


6.8 


6.9 


6.7 







6.9 
7.0 
7.4 
6.5 
6.2 

6.3 
6.5 
6.2 
6.0 
6.1 

5.8 
6.2 



PESHTIGO RIVEE AT HEEMAN's FAEM, NEAB CEIVITZ, WIS. 

This station was established September 7, 1906, under the direc- 
tion of D. W. Mead. It is located on Herman's farm, 4^/2 miles west 
of Crivitz,Wis., in the northwest quarter of sec. 26, T. 32 N., E. 19 E. 

The channel is straight for about 800 feet above the station and for 
800 feet below. The banks do not overflow. The bottom of the river 
is gravel and permanent, with one channel at all stages. The current 
is swift. 

Discharge measurements are made from a boat which is held in 
position by means of a rope stretched across the river. 

The gage, which is read daily by Rose Herman, consists of two 
sections. The bench mark is a copper nail in top of a pine stump 
50 feet from the water's edge and about 50 feet southeast of the gage ; 
elevation, 731.70 feet above sea level and 19.82 feet above the datum 
of the gage. 
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Disctiarge meaturementa of Peghtigo River at Herman's farm., near Crivttx, 
Wit., in 1906. 



Daw. 


Hjdrotfraiibiir. 


»»» : SS^. 


haiBtit. 


Dbcborge. 


October 2J '""";■ 


V. H. B«ineklii8 


Fett. ' Bri. Jl. 

ii 1 S 


Ftet 

3,a> 


8n.-}t. 

'i 













Datlif (/ojre height, in feet, of Feshtigo River at Berman'g farm : 
Wis., for 1906. 



Day. 


Sept. 




■■ 


- 


Day. 


S3pt. 


1 Oct. 


«-i-- 






t.X 3 

a.» 3 
3;i> s 

Sio 3 

3.3 3 
3.06 3 
3.0 3 

3.0 S 
3.0 8 


S 
5 

S 


3.0 

i.D 
3.S 


17 


3^4 

sir 
siis 


30 


sis ! 

siis 1 

3!3 ' i 

3.35 1 a 
4.S5 : 3 










i 


06 
5 

i 

15 

) 






































3.1 
3.0 

S.\ 

sis 











































































Uoil!/ poffe height of Peahtigo River at Herman's Farm, Crwitz, Wisconsin 



I Jail I F«lj. -Mar 



3,30 ' S.« 



3.10 a. 80 !.70 
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Rating table for Peshtigo River at Herman's farm, near Crivitz, Wis., for X906, 



Gage 
height. 


Discharge. 


Gage 
height. 


Discharge. 


Gage 
height. 


Discharge. 


Gage 
hei«^t. 


Discharge. 


Feet. 


Sec.-ft. 


Fe9t. 


Hec.-ft. 


Feet. 


Sec.-ft, 


Feet, 


Sec- ft. 


2.30 


280 


2.90 


455 


3.40 


645 


3.90 


870 


2.40 


305 


3.U0 


490 


3.50 


690 


4.00 


920 


2.50 


330 


3.10 


525 


3.60 


735 


4.10 


970 


2.60 


360 


3.20 


565 


3.70 


780 


4.20 


1.020. 


2.70 


390 


3.30 


605 


3.8* 


825 


4.30 


1,070 


2.80 


420 




1 











NoTB.— The above table is applicable only for open-channel conditions. Itisbaned on three- 
discharge measurements made during 1906, and is well defiued between gage heights 3.2 feet and» 
4.2 feet, , 



Monthly discharge of Peshtigo River at Herman's farm,near Crivitz. Wis., 1906, 



Months. 



September (7-30) 

October .. 

November 

December 

Note.— Values for 1906 are good 



Discharge in second-feet. 




Water Powers. 

The following report is based on an accurate survey of the river ex- 
tending from the Peshtigo to the head of Taylor's Rapids in Section 
10, Township 35, Range 17 E., a distance of 81.7 miles. For this 
entire distance, accurate spirit levels were run, and the adjacent to- 
pography was taken by the transit and stadia during the fall of 1906 
The elevation of the center of the Chicago and Northwestern Rail- 
way bridge over Peshtigo River at Peshtigo, as given by the chief en- 
gineer of that road, was accepted and used as the datum of the entire 
survey.^ 

Below Peshtigo the river has a very meandering course, the last 
few miles being in a marsh. The entire fall in this stretch of 12 
miles is only 9.2 feet. 

Peshtigo Dam. — The first opportunity for a dam is at Peshtigo 
just above the Wisconsin and Michigan railroad bridge, where the 
Peshtigo Lumber Company have installed a timber dam 200 feet long 
which has a head of 10 to 11 feet. The secretary of the company is 
H. J. Upham. This dam was first erected in 1839 and is in need of 
repair. 



1 D. n. Dugan was the chief of the field party on this work. 
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The company are now perfecting plans for a new masonry dam to 
replace present structure which shall have a crest of equal heigat but 
with provision for 10 inches of splash boards. The present turbine 
installation of 1,-300 h. p. furnishes power for a saw mill but the 
c/;mpany plans to greatly increase this installation soon. This com- 
pany have 525 auxiliary steam power. 

The Peshtigo Flour Mill Company, owned by A. Brietzkreuts, 
takes water power from this dam to the extent of 50 h. p. 

Potato Rapids. — The Peshtigo dam backs the water nearly to Po- 
tato Kapids miles above (by river). These rapids are located in 
Sees. 27 and 22, Township 31 Xorth, Range 22 East, and include a 
fall of 10 feet in limestone within a distance of a mile. The banks 
are sand and clay and high enough to develop even a greater head 
than 10 feet. As the Wisconsin and Michigan Railroad parallels the 
left bank at this point, this power would have transportation facili- 
ti(fs from the start while the proximity of the cities of Peshtigo and 
^Jfarinotte would seem to insure a ready market for the power. 

Ilaslinrfs Rapids. — In the 11.4 miles between the head of Potato 
Rapids and the foot of Hasting's Rapids the river has a uniform 
fall of only one foot per mile. But in Section 30, Township 31 
North, Range 21 East, are located Ilasting's Rapids comprising a 
fall of 5 feet in about one-ha^f a mile. The banks are sufficiently high 
in the X. E. l^ of Section 31, Township 31 North, Range 21 East, 
to Imild a dam of 10 or more feet. Such a dam would be about 300 
feet long and would back the water to some small rapids known as 
AihUtsou's about 5l/<> miles above this dam site. 

By building an embankment on the left bank this dam site could 
probably bo made to develop a head of 15 feet. 

In the 11.5 miles betwen Tlasting's Rai)i(ls and the Crivitz dam 
the river has a unifonu fall of only 1.7 feet per mile. 

(Unriiz Dam. — This dam is located at Crivitz near the railroad sta- 
tion of Ellis Junction. The Crivitz Pulp and Paper Company have 
constructed here a timber dam 200 foot long with a wing dam 000 
foot long on the right bank. The dam develops a head which varies 
botwoon 18 and 20 foot and is in a good state of repair. The instal- 
lation coTisists in 3 31-inoh, 1 22-inch, 1 10-inch, and 1 pair of 27- 
inoli tur1)inos rated at nbout 800 h. p. under an 18 foot head. The 
topography is such as to prevent increasing the present head of this 
dam. Tlio offioors of the company are S. Dnquaino, President: F. 
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A. Eberlein, Vice President; H. S. Duquaiue, Treasurer; F. E. 
Lueke, Secretary and Manager. 

The mill has a capacity of 2'5 tons of paper per day. It is reached 
by a side track from the Chicago, Milwaukee and St. Paul Railway. 

Upper and Lower Sandstone Rapids. — These abrupt rapids of 7 
and 17 feet, respectively, are located in the south half of Section 24, 
Township 32 North, Range 19 East, the two rapids being about one- 
half mile apart. The rapids are caused by the change of the character 
of the rock, from the hard crystalline rocks which underly the remain- 
der of the river valley above the point to the soft Potsdam sandstone 
below the rapids. 

Xear the foot of the lower falls the left bank rises quite abruptly 
to a height of 80 or more feet above the river but the right bank is 
only about 20 feet high. By building the dam near the head of the 
lower rapids and conducting the water in a canal for a distance of 
1,200 feet on the left bank a head of about 40 feet could possibly be 
developed. This would create a large pond and back the water to the 
next dam site 3 miles above. 

Spring and Seymour Rapids. — Above Section 22, Township 32 
North, Range 19 East, the river has almost without exception high, 
rocky banks affording numerous dam sites. Spring Rapids is the 
local name given to a long stretch of rapids located in the S. W. l/^ 
of Section 15 and the S. E. 14 ^^ Section 15,, Township 32 North, 
Range 19 East, including a total fall of 15 feet in a distance of a mile. 
Seymour Rapids includes a fall of 18 feet in a distance of 200 feet 
and located in the S. E. 1/4 of Section 9. Both of these rapids could 
be developed by a single dam in the N. E. % of Section 22, Township 
32 North, Range 19 East. A dam about 500 feet long would develop 
a total head of about 40 feet and back the water nearly to Johnson's 
Falls. 

Johnson's Falls. — These rapids include a fall of 30 feet occurring 
in the crystalline rocks, all in a distance of 4,000 feet, located in N. 
E. 14 Section 6 and N. W. 14 Section 5, Township 32 North, Range 
19 East, and the S. W. 14 Section 32, ToT\Tiship 33 North, Range 19 
East. In this short distance the river changes its direction from due 
north to east, hemmed in bv hidi banks on both sides. A view of 
these falls is shown in Fig. 1, Plate X. 

Tlif/h Falls. — Three miles (bv river) above Johnson's Falls are 
loonted High Falls which comprise a total fall of 40 feet, 30 feet of 
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which occurs in a distance of onlv 400 feet, all located in the X. W. 
^ of Section 1, Township 32 Xorth, Range IS East A view of 
these Falls is shown in Fiii. 2, Plate X. A charter for a dam at this 
location was granted to llieronvinus Zech by chapter 2G1. laws of 
1^00, but no work of contsruction has vet been attempted. During 
the fall of 1006 the owners of Johnson and Hiirh Falls, F. H. Jossvln 
and associates, caustxl an accurate detail survev to be made of both 
rapids and the rc-gion 1x4 ween to determine the best wav c>f developing 
these rapids.^ 

Several alternative plans for the development of this fall have been 
studied, and it has been shown that dams at Johnson and High Falls 
can be made to develop heads of 40 and 60 feet., respectively at a 
reasonable price. 

As the drainage area al>t'>ve these rapids is approximately 576 square 
miles, an ordinary low water flow of about 600 cubic feet per second 
would Iv equivalent to i^',6W and 4,000 theoretical h. p., respectively. 
The survev also shows that it is entirelv feasible to build a :20 
foot dam near the south line of Section o6. Township 33 Xorth, 
Range IS East, above both rapids, and by means of a canal about f?^2 
miles long, running eastward near the quarter line, of Sections 31 
and oH and south tr* a ])oint oppc>site the foot of Ji>hnsi»r/s Falls, de- 
liver the water at a tctal head of 110 fec^.. The rouie of the canal 
would include a natural de])rcssion partly occupitnl by thrive lakt-s. 

On the basis (.f a L»w water flow as irivru ab<»vf, this fall should 
priKluce abcait 7,300 thecTCtical h. p. 

This power would probably ]k^ ci»nducU\l flivirically to the cities 
of Menomin(<^ and Marinette. 

Caldron Falls: — Tncse falls have a IoI.mI fall of i^u^ feet in a dis- 
tance of aKait S(K> f(*c-t, the largest single ciaicentration of fall on 
the river. They art- Lx-iiTt-r] iu the XF. I4 of Se(*tion 10, Township 
33 Xorth, Ranire 1'*' EnM. A >uiii]] logging dam has Ikh^i erected at 
the head ''»f Thest- ray.i'is ly tlit- <•^\luTS. ^]\r Ptslitigo LumbcT Com- 
pany, The left baixk i- Lid. I'l:: :lie riglit bank will allow the in- 
crefj-irii: .f ^hv ]»rr^oi:r lir:!-^: -i/.v !'•» it-*. Tlii- Av<»iild create a head 
of f»]»-.r.t 7r. f(V--. Tlic <>!-:i!h:ii!t' una "f ilir river above this dam 
site jV ?ir'T'r.''xiri'.r.^'-> 44<"' >'M:iiV(- iiiilo-. Tin- fib.'ve ini]»i r'Vrii.ent 
v--:A '"■-'-.:- -:-' I;:-';.!: -■:.'• r 1~^.: i > ii >"--^ •: *' :!^!-: -"it vol •: :nt ii'M 



'* ■*• <'.v"' ' vT- • r*'-' 



V. M.-: 



PE8HTIG0 RIVER. 37 

to a point near the foot of Roaring Eapids. A view of Caldron 
Falls is shown in Plate XI. 

Roaring Rapids, — These rapids extend continuously for a dis- 
tance of 2.8 miles in which distance the river falls a total of 150 feet. 
A much more detailed survey will be required to determine the best 
way of developing this fall of 150 feet but it seems probable that 
two or even three dams will be required. 

A good location which would develop the lower 50 feet would be 
near the east line of Section 36, Township 34 North, Eange 18 East, 
at a point where the water has an elevation of 980 feet. 

Farm Dam. — This logging' dam is located in the SE. 1/4 Section 
22, Township 34 North, Eange 17 East. As at present constructed 
is high enough to give a head of 12 feet but at the time of the sur- 
vey the head was only 5 feet. The banks are in rock and rise on 
either side to a height of 40 feet above the present crest of the dam. 
To develop this increased head a dam about 700 feet long would be 
required but this would give a total head, including 10 feet just 
below the danx, of 60 feet. It would back the water to Taylor 
Eapids and would cover up Wilson Eapids, Skinner's Eapids, and 
Camp Seven Rapids. It would back the water up in Otter and 
Red Rivers and create a very large reservoir. 

Wilson Rapids. — These rapids include a fall of 7 feet in 500 feet 
located 2.9 miles above Farm Dam in the NW. % Section 11, Town- 
ship 34 North, Range 17 East. 

SJcinners and Camp Rapids. — These rapids which comprise falls 
of 6 and 72 feet, respectively, may be considered as one rapids, as 
they are separated by only 1,000 feet. They are located in the 
NE. 14 of Section 35 and the SE. Section 26, Township 35 North, 
Range 17 East. 

Taylor Rapids. — Including Strong Falls, Taylor Rapids includes 
a fall of 36 feet located in the NE. % Section 15 and south half of 
Sec. 10, T. 35 N., R. 17 E. The Wisconsin and Michigan Railroad 
crosses the river at about the middle of the rapids. A dam could be 
built at the head of Strong Falls which would develop the entire 
fall of 36 feet and even more. 

The Upper River. — No survey was made of the 46 miles between 
Taylor. Rapids and North Crandon but the railroad elevation of the 
latter point shows that the river has a fall of 393 feet in this dis- 
tance, or 8.4 feet per mile. While the gradient is much less than 
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in the 47 miles below Taylor Falls, it is still sufficient to insure many 
dam sites which must prove a valuable resource when the settlement 
of this region gives rise to a demand for power. 

An approximate estimate of water powers on Peshtigo River. 



No. 



Location . 



1 Peshtigo Dam. 

2 ' Potato Rapids 



3 Hastings Eapids 



7 , Johnsons Falis .. . 

8 ! HiffhFallB 

9 Caldron Falls. . . , 
10 Roaring Rapid. 8. 



11 Farm Dam 

12 Taylor Rapids 



Total 



Appoximate 

e»timated 

horse power. 



4 Crivitz Dam 

5 i Sandstone Rapids 

6 Spring and Seymonr Rapids . . , 



Tfieoretical. 
1,360 
1.400 



1,200 

3,800 
2.800 
2.700 

2,500 
3,700 
3700 
7,000 

2,500 

1.200 



38,800 



Remarks. 



Turbines now installed. 

Sec. 27 and 22. T. 81 N.. R. 22 
E. Claybanlc.«. 

N. E H. sec. 31, T. 31 N..R. 
21 £. 

800 h. p. of turbines installed. 

The rapids include 21 feet. 

These rapids are 15 and 18 
feet. 

Likely to be developed soon. 

Likely to be developed soon. 

Likely to be de voloped soon. 

Locat«)d in see. 36, T. 34 N.. 
R.18E. 

Located in sec. 22 T. 34 N., 
R. 17 E. 

Located in sec. 10, T. 35 N., 
R. 17 E. 



Developable 
head. 



10.5 
11 

10 

18 
40 
40 

40 

6G 

75 

150 

60 

40 



554.5 



The above horse power has been computed on a low water run off of leu. ft. per second per 
sq. mile of drainage area . 



The importance of the Peshtigo river as a power producer is empha- 
sized by the above table, for it will be seen that its estimated horse 
power slightly exceeds the total turbine installation on the Lower Fox 
between Lake Winnebago and Green Bay. 
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Water powers on Oconto River. 



No. 



1 

2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 



20 
21 
22 
23 



Location. 



DEVELOPED POWEBS. 

Stiles, sec. 34, T. 38N., R. 20E 

Oconto Fall», sec. 25, T. 28 N., R. 19 E. 
Oconto Falls, sec. V6, T. 28 N., R. 19 E. 

Pulcifer, sec. 6, T. 27 N. , K. 18 E 

Sec. 25, T. 31 N., R. 16 E 

Sec 4, T. 31 N., R. 16 E 

Sec. 23. T. 33 N., R. 16 E 

Sec. 30, T. 33 N., R. 17 E 

Sec. 5, T. 33N.,R. 16E 

Sec. 1, T. 33N., R. 15E 

Sec. 11, T. 32N., R. 16E 

Sec. 34, T. 33 N., R. 16 E 

Sec. 30, T. 33 N.,R. 16E 

Sec. 27, T. 33 N., R. 15 E 

Sec. 18. T. 31 N., E. 17 E 

Sec. 33. T. 32N., R. 17E 

Sec. 21, T 32N.,R. 17 E 

Sec. 23. T. 30 N., R. 16 E 

Sec. 16, T. go N., R. 16 K 



UNDEVELOPED POWEBS. 

Oconto, sec. 23, T. 28 N., R. 21 E 

Oconto Falls, tec. 31, T. 28 N., R 20 E. 

Sec. 34, T. 28N., R. 18E 

Sec 23, T. 31N.,R. 16E 



Estimated 
head. a 



Feet, 

11 
37 
19 
12 
12 
10 
10 
12 
10 
10 
10 
10 
10 
12 
10 
10 
10 
10 
6 



12 

40 
15 

20 



H. P. 
installed. 



Use. 



500 

1,370 

940 

45 



Saw and pulp mill. 
Paper and pulp mill. 
Palp Mill. 

Flouring mill and driving 
Driving only. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 



aXhe flrijt four h(>ads are reported by owners; the remainder are estimated by Mr. W. A. 
Holt, of the Ho\t Lumber Co., Oconto. 

jS^o discharge measurements on this river were made until June, 
1906, at the following described stations : 



OCONTO RIVER AT GILLETT^ WIS. 

This station was established June 7, 1906. It is located at the 
highway bridge about 2% miles south of Gillett, Wis. 

The channel is straight for about 200 feet above and 300 feet 
below the station. Both banks are low but do not overflow. The 
bed of the stream is gravel and is permanent. The current is swift. 
Old pier foundations at both banks may affect the flow somewhat. 

A standard chain gage, which was read during 1906 by Samuel 
Gilbertson and Hattie Gilbertson, is fastened to the lower side of the 
bridge; length of chain, 24.82 feet. The reference point is the top 
of downstream board guard rail 59 feet from the initial point; eleva- 
tion, 17.75 feet above gage datum. 
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Discharge measurements of Oconto River at Qillett, Wis., in 1906 and 1907. 



Date. 


Hydrographer . 


Width. 


Are* of 
section . 


Mean 
velocity. 


Gage 
height. 


Discbarge. 


1906. 
June 7 


M. S. Brennan ... 
do 


Feet. 

81 

77 

72 
'i6 
61 
55 
55 
55 
5tf 
58 


Sq. ft. 

359 
339 

354 
327 
283 
246 
246 
254 
264 
311 


Ft. per gee. 

2 58 
2.14 

2.66 
2.01 
1.43 
1.28 
1.28 
1.29 
1.49 
1.07 


Feet 

5.95 
5.72 

6.1 

5.67 

5.2 

5.0 

4.9 

5.0 

5.15 

6.1 


Sec. -ft. 
926 


Jane 29 


727 


1907. 
April 10 


A. H. Horton.. . 

G. A. Gray 

do 


^940 


June 24 


685 


July 22 


421 


August 26 


do 


329 


August 26 


do 


326 


October 11 


do 


341 


November 8 


do 


405 


December 13 


do 


334 



* These discbarges checked by a second measurement. 

December 13 measurement made under half frozen and half open conditions. 
Velocity obtained by floating ice. 



Discharge measurements under ice of Oconto River at Gillett, Wis., for 1907. 



Date. 



1908. 
January 17.. 
February 10. 
February 10. 



Hydrographer. 



G. A. Gray 

do .... 

do .... 



March 9 i do 



Width. 


Area 
of sec- 
tion. 


Mean 
velo- 
city. 


Gage 

height. 

Water 

sur. 


F33t. 


Sq. ft. 


Ft.'per 
sec 


Feet. 



Dis- 
charge 




58 


233 


1.33 


6.3 


70 


243 


1.37 


0.5 


70 


243 


1.38 


6.5 


70 


246 


1.65 


6.75 



Sec-ft 



310 
33» 
335 
411 



1.2 
1.6 
1.6 
1.9 



.15 
.9 
.9 
.1 



1908 


> 


Dec. 


17. 


Dec. 


24. 


Dec. 


31. 


Jan. 


a. 


Jan. 


14. 


Jan. 


23. 


Feb. 


1. 


Feb. 


10. 


Feb. 


29. 


Mar. 


5. 


Mar. 


11. 


Mar. 


21. 


Mar. 


25. 



Record of thickness of ice at Oillett, winter 1907-8. 

Feet. 
River closed. 

Average thickness of ice 6^ 

Average thickness of ice 7 

Average thickness of ice 1.0 

Average thickness of ice 1.0^ 

Average thickness of ice 1.3 

Average thickness of ice 1.8 

Average thickness of ice ; 1.6 

Average thickness of ice 1.8 

Average thickness of ice 1.7 

Average thickness of ice 1.8 

Average thickness of ice 1.4 

River opened. 
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Daily gage height, in feet, of Oconto River at Oillett, Wis., for 1906. 



Day. 



Jaue. 



July. 



Ang. 



Sept. 



Oct. 



Nov. 



Dec. 



1. 
2. 
S. 
4. 
5. 

6. 
7. 
8. 
9. 
10. 



11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 

25. 

26. 
27. 
28. 
29. 
30. 
31. 



5.95 
6.0 
6.15 
6.1 

5.95 

5.9 

6.2 

6.15 
5.6 

5.65 

5.6 

5.6 

5.0 

5.4 

5.7 
6.0 
6.0 
6.2 

5.85 

5.75 
5.65 
5.75 
5.75 
5.66 



5.4 

5.5 

5.7 

6.15 

5.75 

6.0 
6.0 

5."8 

5.75 

5.6 

5.6 
5.6 
5.6 
5.1 
5.2 

5.2 
5.8 
5.0 

4.95 
5.0 

5.0 
5.5 
5.0 
4.9 
4.85 

4.8 

4.75 

4.75 

4.4 

4.7 

4.7 



1 Frozen. 



4.75 


5.15 


5.1 


6.05 


6.7 


4.7 


5.15 


5.4 


6.0 


6.7 


4.75 


6.7 


6.2 


6.9 


6.6 


4.75 


9.7 


6.2 


6.8 


6.15 


4.2 


5.5 


4.9 


5.8 


6.95 


4.25 


6.6 


5.1 


6.85 


5.6 


4.85 


5.6 


6.4 


5.7 


6.1 


4.9 


5.0 


5.4 


5.8 


7.28 


4.8 


6.2 


5.1 


5.8 


7.5 


5.1 


6.26 


6.2 


6.7 


7.85 


5.4 


6.3 


5.0 


4.6 


8.3 


5.7 


6.25 


5.3 


5.7 


9.1 


5.3 


5.2 


6.15 


5.4 


. 7.8 


5.3 


5.65 


4.3 


6.7 


7.4 


5.3 


4.9 


5.35 


5.5 


7.35 


5.4 


6.15 


5.3 


5.5 


6.8 


6.3 


6.8 


6.3 


5.95 


7.7 


4.8 


6.8 


6.3 


5.9 


8.1 


4.5 . 


6.9 


6.8 


6.2 


9.0 


5.2 


6.0 


6.0 


6.2 


9.1 


6.2 


6.0 


6.1 


6.35 


... (^) .. 


5.2 


5.1 
6.3 
5.5 
5.5 

6.5 

5.5 
6.4 
6.05 

5.0 


6.0 
6.2 
6.15 
6.9 

6.1 
6.4 
6.4 
6.7 
6.3 
6.1 


6.3 
6.25 
6.15 
5.7 

7.03 
7.3 
7.35 
7.3 

7.2 




5.9 




5.6 




6.8 




6.0 




6.3 




6.2 




6.1 




5.9 




5.6 













Mean daily gage heigJit, in feet, of Oconto River at Oillett, Wis., for 1907. 



Day. 



Mob. i April 



May. 


Jane. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 



Dec. 



2 


3 


4 


6 


6 


7 1 


8 


9 1 


10 


11 1 


12 


13 


14 


15 


16 


17 


18 1 . . 


19 ; 


20 ! 


21 


22 


. 0) . 

6.9 


23 


24 


6 6 


25 


7 5 


26 


7.6 


27 


7.5 


28 


7.75 


29 


7.35 


30 


7.25 


31 


7.1 



7.1 


6.3 


7.3 


6.65 


7.2 


7.1 


4.45 


5.5 


6.1 


6.5 


4.1 


6.6 


6.5 


6.7 


5.5 


5.7 


6.75 


6.5 


5.0 


6.2 


6.7 


5.9 


5.1 


6.1 


6.55 


6.35 


4.8 


5.1 


6.9 


6.2 


5.1 


4.9 


6.8 


7.3 


4.5 


5.3 


6.1 


5.8 


7.1 


4.8 


6.6 


7.2 


5.0 


4.65 


6.3 


7.45 


5.2 


6.0 


6.0 


5.7 


6.1 


7.0 


6.6 


6.1 


6.2 


4.5 


6.1 


7.4 


6.4 


5.9 


5.6 


6.2 


5.9 


6.0 


5.S5 


7.5 


5.7 


5.0 


6.5 


6.2 


6,0 


6.05 


6.25 


7.1 


5.9 


5.0 


6.25 


7.4 


5.1 


5.3 


6.1 


6.75 


6.2 


5.45 


7.1 


6.5 


7.35 


5.2 


6.1 


7.0 


6.25 


6.2 


6.5 


7.4 


5.65 


5.1 


5.46 


5.9 


5.5 


6.0 


6.0 


8.0 


6.5 


5.2 


6.3 


5.45 


7.3 


5.2 


6.4 


5.0 


7.4 


5.1 


7.5 


4.8 


4.6 


5,0 


6.1 


4.7 


r.v 


5.1 


6.3 


4.8 




5.1 



5.05 


4.9 


6.1* 


4.9 


6.25 


4.8 


5.0 


4.7 


4.9 


4.5 


6.6 


4.9 


5.5 


4.8 


5.0 


4.8 


4.5 


5.0 


4.5 


5.1 


4.6 


5.5 


4.6 


6.4 


4.3 


5.5 


4.35 


5.7 


4.4 


5.6 


6.2 


5.5 


4.3 


5.4 


4.75 


5.55 


4.65 


5.2 


4.6 


6.35 


4.7 


6.5 


4.85 


6.8 


4.3 


6.8 


4.9 


7.0 


4.6 


0.15 


4.7 


6.1 


4.8 


5.9 


4.8 


6.0 


5.0 


6.0 


5.05 


6.1 


5.0 





5.8 

5.85 

5.8 

6.7 

5.7 

5.4 

6.65 

4.8 

5.3 

5.2 

5.0 

5.05 

5.5 

5.3 

5.15 

5.0 
5.3 
5.0 
5.2 
5.3 

5.3 

6.25 

4.95 

5.05 

5.15 

5.1 
5.2 
6.0 
5.2 
6.1 
5.15 



6.0 


6.0 


5.2 


5.4 


6.0 


5.1 


5.2 


5.2 


5.2 


6.1 


5.2 


6.5 


5.2 


5.8 


6.15 


6.3 


5.2 


5.2 


5.1 


6.3 


5.15 


5.7 


5.2 


6.9 


5.1 


6.3 


4.7 


6.6 


4.7 


7.2 


5.1 


7.0 


5.2 


7.15 


6.4 


. (^) . 


5.4 




5.9 




5.4 




5.6 




5.6 




5.45 




5.4 




5.4 




5.4 




6.4 




5.3 




5.2 


• • • • • • • 



Dec. G, river 
1 Frozen. 



full of ice. 
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OCONTO RIVER AT STILES, WIS. 

This Station wa^ established April 20, 1906, but was discontinued 
June 6, 1906, as the dam immediately above the station seriously 
modified the flow. 



Dicharge measurements of Oconto River at Stiles, Wis., in 1906. 



Date. 



Hydrographer. 



April 20. 
June 6... 



Horton and Brennan 
M. S. BrenDaa 



Width. 


Area of 
section , 


Gaffe 
height. 


Feet. 

119 
120 


Sg. ft. 

517 
250 


Feet. 

4.74 
3.71 



Dis- 
charge . 



8ec.-/t. 

2,510 
988 



Daily gage height, in feet, of Oconto River at Stiles, Wis., for 1906. 



Day. 


Apr. 


May. 


June. 


Day. 


Apr. 


May. 


June. 


1 




4.0 

3.8 

3.6 

3.8 

3.3 

4.5 

2.8 

4.5 

4.2 

4.2 

4.1 

4.4 

4.7 

3.4 

4.4 

4.2 


8.0 
2.4 
3.2 
2.5 
2.7 
2.8 


17 




3.8 

4.0 

4.4 

2.6 

4.0 

4.1 

4.0 

4.1 

3.3 

3.7 

2.8 

3.3 

2.3 

3.1 

3.3 




2 




18 






3 




19 






4 




20 


4.9 
4.8 
4.7 
4.4 
4.6 
4.6 
4.8 
4.6 
4.3 
3.8 
3.8 




i, 




21 




6 




22 




7 




23 




8 






24 




& 






25 




10 






26 




11 






27 ... 

28 




He 








13 






29 




14 






30 




15 






31 




16 




•••••••••* 
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WOLF RIVER SYSTEM. 



Gei^eeal Cois"ditions. 

Wolf River rises in a number of lakes about 25 miles south of 
the Michigan boundary and flows in a general southerly direction,, 
entering upper Fox River at a point about 10 miles west of Lake 
Winnebago. Though nominally a branch of Fox River, it is in. 
reality the master stream, having over three times the discharge. 
Wolf River receives all its important tributaries from the west and 
at points relatively near its mouth. It has been elsewhere noted 
(p. 64) that there is much evidence that the river formerly ran west 
und joined Mississippi River through the present Wisconsin River 
Valley between Portage and Prairie du Chien. 

In the upper half of its course Wolf River has formed its bed in 
the pre-Cambrian crystalline rocks, and in this distance the descent 
of the river is very rapid. At the Chicago and ^Northwestern rail- 
way crossing, 2 miles west of Lenox, the river has an elevation of 
1,562 feet above the sea. In the 80 miles between this point and 
Shawano the river descends 774 feet, or 9.7 feet per mile. This 
steep gradient causes many rapids and falls. Plate XIII gives views 
of the dam and rapids at the Dells of the Wolf. Lumbering dams 
have been maintained in the upper river at the following points:^ 
Sec. 9, T. 33 K, R. 12 E. ; Lilly dam. Sec. 34, T. 33 K, R. 13 
E. ; Sec. 10, T. 31 IST., R. 14 E. ; Sec. 25, T. 31 IT., R. 14 E., and at 
several other places low^er down. In the 40 miles above Shawano 
small undeveloped powers of 10 to 15 feet head are of frequent oc- 
currence. 

Shawano, the head of navigation on the river, and county seat of 
Shawano County, has a population of 2,000. A dam is located at 



* Wisconsin Geological Survey maps. 
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this point, with a head of 12 feet, and is used to grind wood pulp. 
Shawano also marks the point of transition from the pre-Cambrian to 
the Cambrian sandstone. It is at this point that the river crosses 
the old coast line of Lake Michigan and enters the region of red clay. 
Below Shawano the stream is sluggish, its descent being only about 
42 feet to Lake Winnebago, a distance of about 80 miles. The banks 
are low, and in high water the surrounding flats are all covered, the 
river sometimes expanding at time of heavy freshets to several miles 
in width. For obvious reasons there can be no water powers in this 
lower region. 

The profile of Wolf Kiver for 160 miles of its course is shown in 
the following table : 

Profile of Wolf River, Wisconsin, from mouth to near Lenox. 



Station. 



WiDDeconne. 
New LoDdoQ 

Shawano 

Lenox 



Distance 
from mouth. 



Miles. 



33 

80 

160 



Elevation 

above sea 

level . 



Feet. 

746.4 

749. !i 

788.0 

1,562.5 



Authority : 



Qnited States Engineers. 

CJhioago and Northwestern Railway 

Do. 

Do. 



EUN-OFF. 

The following tables showing gage-height observations and dis- 
charge measurements at Winneconne and near Northport, on Wolf 
Eiver, are from data published by the United States Geological Sur- 



vey: 



Discharge measurements of Wolf River Winneconne, Wis., in 1903. 



Date. 



January 5* 

January 24^ 

February 20 

Maroh 24 

April 15 

May 11 

June 20 

* River frozen. 



Hydrographer. 



L. R. Stockman 
Ho 
do 
do 
do 
do 
do 



Gage 
heigh th. 



Feet. 

5.50 
5.30 
5.00 
6.60 
6.90 
6.70 
6 40 



Discharge. 



Second -feet. 

904 
1,436 
1,285 
9,998 
3,808 
3,537 
3.194 
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Mean daily gage height, in feet, of Wolf River at Winnecone, Wis., January 

1 to July 25, 1903. 



Day. 



Jan. 



Feb. 



Mar. 



Apr. 



May. 



June. 



July. 



1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18. . . . 
1&. . . . 
20.... 

a.... 

22.... 
23.... 
2i.... 
25.... 

26.... 
27.... 
28.... 
29.... 
30.... 
31.... 



5.50 
5.50 
5.50 
5.50 
5.50 

5.50 
5.50 
5.50 
5.50 
5.50 

5.50 
5.50 
5.50 
5.50 
5.50 

5.50 
5.50 
5.40 
5.40 

5.40 

5.40 
5.40 
5.40 
5.40 
5.40 

5.40 
6.30 
5.30 
5.30 
5..W 
5.30 



5.30 
5.30 
5.30 
5.20 
5.20 

6.20 
5.20 
5.20 
5.20 
5.10 

5.10 
5.10 
5.10 
5.10 
5.00 

5.0C 
6.00 
5.00 
6.00 
5.00 

4.90 

4.90 
4.90 
4.S0 
4.90 

4.80 
4.80 
4.80 



4.80 
4.80 
4.80 
4.80 
4.80 

4.90 
4.90 
4.90 
4.90 
5.00 

5.00 
5.10 
5.25 
5.30 
5.60 

5.70 
5.80 
5.90 
6.00 
6.20 

6.30 
6.40 
6.50 

o.ao 

6.70 

6.80 
6.90 
6.90 
6.90 
7.0O 
7.10 



7.10 
7.20 
7.20 
7.10 
7.10 

7.10 
7.05 
6.90 
6.80 
6.96 

7.10 
7.00 
7.00 
6.90 
6.80 

6.85 
6.90 
0.80 
6.80 

6.75 

6.70 
0.80 
6.80 
6.80 
6.80 

6.80 
6.70 

6.70 
6.65 
6.60 



6.60 
6.65 
6.70 
6.65 
6.60 

0.66 
6.70 
6.70 
6.70 
6.70 

6.80 
0.80 
6.80 
6.80 
0.80 

6.80 
0.80 
6.80 
6.80 
6.80 

6.80 
6.80 
6.80 
6.85 
6.90 

6.90 
7.06 
0.90 
7.00 
7.00 
7.00 



7.00 
7.00 
7.00 
6.90 
6.80 

6.80 
0.86 
6.80 
0.80 
6.80 

6.70 
6.70 
6.60 
0.60 
6.60 

6.50 
6.50 
6.45 
6.45 
6.40 

6.40 
6.40 
6.30 
6.30 
6.20 

6.20 
6.10 
6.10 
6.10 
6.10 



6.10 
6.10 
6.10 
6.10 
6.10 

6.10 
6.20 
6.20 
6.20 
6.30 

6.30 
6.30 
6.30 
6.30 
6.30 

6.30 
6.90 
6.40 
6.40 
6.40 

6.30 
6.30 
6.20 
6.20 

6.10 



Discharge measurements of Wolf River near Northport, Wis., in 1905. 



Date. 


Hydrographer. 


Width. 


Area of 
section. 


Mean 
velocity. 


Oage 
height. 


Discharge. 


April 5 


F.W. Hanna 

S. E. Clapp 

M. S. Brennan 

do 


Feet. 

182 
171 
151 
176 
176 
172 


Square 
feet. 

2,642 
2,198 
2,553 
2.300 
2,053 
1,978 


Ftet per 
second. 

2.64 

1.8 

1.97 

1.69 

1.26 

1.41 


Feet. 

7.03 
4.65 
6.42 
5.06 
3.01 
8.6 


Second- 
fett. 

6.965 


May 22 

June 17 


3,964 
5 032 


July 15 


3 885 


Augast 16 


do 


2 594 


September 22 


F. W. Hanna 


2,781 
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Mean daily gage height, in feet of Wolf River near Northport, Wis,, April 6 

to December SO, 1905, 



1 

2 

8 
4 
6 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 
31 



Day. 



April. 


May. 


Jane. 


July. 


Angr. 


Sept. 


Oot. 


Nov. 



















••••.....•••.•*.••.••.••.•• 


6.90 




6.80 
6.70 
6.69 








6.50 


, 


6.40 




6.30 




6.10 




6.00 




5.80 




5.60 




5.50 




5.20 




5.20 




4.90 




4.80 




4.80 

4.30 






4.10 




4.00 




3.80 




3.00 




3.50 




3.50 





3.40 









8.40 


6.00 


8.80 


2.00 


1.00 


1.66 


8.60 


5.00 


8.00 


2.80 


2.40 


1.40 


3.80 


5.00 


8.40 


2.20 


2.00 


1.85 


4.00 


i.OP 


8.00 


2.10 


2.20 


1.80 


4.20 


4.00 


8.80 


2.80 


8.10 


1.15 


4.40 


5.60 


3.30 


2.20 


3.40 


1.10 


4.60 


5.40 


4.30 


2.40 


3.60 


.90 


4.80 


5.30 


4.60 


2.90 


8.80 


.85 


4.80 


5.80 


4.60 


8.80 


8.40 


.70 


5.00 


5.80 


4.90 


4.00 


8.60 


.66 


5.00 


5.80 


6.00 


8.60 


8.80 


.60 


5.20 


5.90 


5.20 


3.60 


3.60 


.50 


5.00 


6.10 


5.10 


8.60 


2.80 


.35 


5.80 


6.40 


5.10 


8.00 


2.M 


.10 


5.60 


6.40 


4.90 


3.00 


2.70 


.25 


5.50 


6.60 


4.20 


3.50 


2.90 


.40 


5.30 


6.50 


4.60 


8.50 


2.80 


.75 


5.30 


6.40 


4.30 


3.30 


3.00 


.90 


5.20 


6.40 


4.80 


3.20 


3.40 


1.15 


5.00 


6.20 


4.60 


3.00 




1.50 


4.80 


0.00 


4.45 


2.80 


2.90 


2.20 


4.60 


5.80 


4.20 


2.40 


2.80 


2.60 


4.60 


5.60 


4.10 


2.50 


3.70 


2.90 


4.80 


5.30 


4.00 


2.80 


3.60 


3.20 


6.00 


5.10 


3.30 


2.00 


3.40 


3.40 


5.00 


4.70 


3.00 


1.80 


3.26 


3.30 


4.60 


4.40 


2.80 


1.60 


3.10 


3.20 


4.30 


4.00 


2.60 


1.40 


2.90 


8.00 


6.40 


3.80 


2.30 


1.20 


2.75 


2.10 


5.60 


3.50 


2.20 


1.10 


2.35 


2.80 


5.80 




2.00 


1.00 




2.00 



1.80 
1.40 
1.60 
1.00 
1.70 

1.95 
2.10 
2.80 
2.60 
2.70 

2.60 
2.40 
2.80 
2.20 
2.10 

1.80 
1.50 
1.40 
1.30 
1.20 

1.10 

1.00 

.90 

.80 

.60 

.40 
.20 
.60 
.80 
1.90 



Deo. 



1.70 
1.00 
1.40 
1.60 

1.60 

1.75 
1.80 
1.90 
2.10 
2.00 

1.90 
1.95 
1.80 
1.60 
1.40 

1.20 
1.20 
1.10 
1.00 
1.00 

1.00 

1.00 

.90 

.90 

.75 

.60 
.50 
.50 
.40 
.40 



WOLF RIVEE AT DARROW S BRIDGE^ NEAR SHAWANO, WIS. 

A station was established April 21, 1906, at Darrow's bridge, 
about 2 miles south of Shawano, and was discontinued June 6, 1906, 
as the dam above modified the flow. 

A measurement was made April 21, 1906, by Horton and Bren- 
nan, with the following results: 



Width, 188 feet; area, 1,350 square feet; jjage height, 5.87 feet ; discharge 3.890 second- 
feet. 
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Daily gage height^ in feet, of Wolf River at Barrow's hridge, near Shawano, 

Wis., for 1906. 



Day. 



Apr. 



May. 



June. 



Day. 



Apr. 



May. 



Jnne* 



1 
2 
3 

4 

5 

6 

7 

S 

J 

10 

11 

12 

13 

14 

15 

16 



4.7 
4.7 
4.5 
4.0 
4.8 



4.6 
4.7 
4.3 
4.6 
3.5 
4.2 



4.8 

4.8 
4.7 



4.8 
4.3 



3.8 



17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 



6.1 



5.4 
6.3 
5.0 

4.7 
4.7 
4.6 



4.5 



4.8 
4.1 
4.1 



4.2 
3.6 
3.9 
3.8 
4.2 
4.2 



3.6 
5.2 
5.0 
4.3 



WOLF RIVER AT WHITE HOUSE BRIDGE^ NEAR SHAWANO, WIS. 

This station was established June 6, 1906. It is located at the 
'^White House" highway bridge, about 3% miles north of Shawano^ 
Wis. 

The channel is straight for about 200 feet above and 500 feet 
below the station. Both banks are of medium height and do not 
overflow. The bed of the stream is gravel and is permanent. There 
is one channel at all stages. The current is medium swift. This 
station may be affected by back water from the dam about 4 miles 
below. 

A standard chain gage, which is read daily by Albert TJtke, is 
fastened to the guard rail on the upstream side of the bridge; length 
of chain, 16.25 feet. The reference point is the center of gage pul- 
ley; elevation, 16.07 feet above gage datum. 



Discharge measurements of Wolf River near Shawano, Wis., in 1906. 



Date. 



June 6 . . 
June 30. 



Hydrographer. 



M.S. Brennan. 
do 



Width. 


Area of 
section. 


Qaee 
height. 


Feet. 

136 
132 


Sq. ft. 

767 
629 


Feet. 

6.90 
5.96 



Dis- 
charge . 

Sec. -ft. 

1,970 
590 



The above station proved unsatisfactory so a new station was estab- 
lished at Keshena. 
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Daily gage height, in feet, of Wolf River near Shawano, Wis., for 1906. 



Day. 



June. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 



Dec. 



1. 
2. 
3. 
4. 
6. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
U. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 



6.9 

7.4 
7.7 
7.9 
7.7 
7.7 

7.1 
6.9 
7.0 
6.5 
6.8 

6.6 
6.6 
6.5 
6.7 
6.5 

6.9 

7.2 
6.8 



6.0 

6.7 
6.6 
6.5 
6.4 
5.8 





e.5 

G.3 


5.3 


8.2 


6.4 


7.6 


6.2 


7.6 
7.4 




6.2 


7.3 


6.2 


• ••••••••• 


6.0 


7.1 


5.9 


6.4 


6.0 


6.5 


6.7' 


6.4 

6.8 




6.2 


6.9 


6.2 




6.0 
6.0 


6.5 


6.3 


6.5 


6.0 


6.3 


6.2 

5.8 




6.0 


6.3 


5.9 




6.0 
6.3 


6.4 


6.1 


6.2 


5.7 


6.0 


6.1 
6.2 




6.7 


6.2 


6.4 




7.2 
6.2 


5.8 


6.0 


5.8 



6.5 



6.5 

6.6 
6.4 

6.2 

6.1 

1^. 9 



6.0 

6.4 
6.4 
6.2 
6.1 
6.3 



'••••' 



7.0 
6.0 
6.6 
6.4 

6.3 
6.4 



5.8 
5.8 
5.9 
6.0 
6.1 

6.0 



6.3 

6.1 
6.1 

6.4 
6.4 
0.0 



6.1 
6.2 

6.1 
6.0 
5.9 
5.8 



6.1 

6.1 
6.0 
6.3 
6.3 
6.9 



6.8 
0.7 
6.6 



6.2 

6.4 
6.8 
6.5 
6.1 
6.4 



6.2 

5.9 
6.6 
6.3 

6.3 

6.6 



6.5 
6.3 
6.6 
6.9 

6.7 

6.7 



6.7 
6.5 
6.6 



6.7 
7.2 

7.0 
7.3 
7.3 

7.2 



7.7 



8.1 
8.1 
7.4 
7.6 
7.1 



* Frozen. 



KESIIEXA^ WIS. 



This Station was established May 9, 1907. The station is situated 
8 miles north of Shawano, AVis., at a small town called Kesheiia. It 
is located on a highway bridge 50 rods southwest of the Green Bay 
agency office on the Menominee reservation. 

The general direction of fhe channel is straight for 2,000 feet 
above station and also 200 feet below. The water moves slowly. 
The averaj^e width at ordinary stage is 120 feet broken by one small 

pier. 

(Looking down stream) the right bank is high and wooded and 
will not overflow. The left bank is low and during high stages of 
river is liable to overflow. The bed is composed of stone and gravel 
and does not shift. There is one channel at all s.tages. 

Discharge measurements are made from this bridge to which the 
gage is attached. The initial point of sounding is directly over left 
abutment of bridge on downstream side. It is marked by black 
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A staff gage, which was read by Adam Neff during 1907, is 
fastened to left end of bridge on downstream side. The gage is 
made of a pine board 8.5 feet long. Feet and tenths of feet are 
painted on the gage with black paint. The gage is referred to fol- 
lowing bench marks: 

(1) (Looking down stream.) Cross on a post at end of fence at 
left end of bridge on down stream side of road is 9.38 feet above 
zero of gage. 

(2) Cross on a stump at left end of bridge on down stream side 
of road about 3 rods ITT. E. of bridge is 6.54 feet above zero of 
the gage. 

(3) Cross on a telephone pole ten rods ^. E. of bridge at end of 
road crossing the bridge is 9.04 feet above zero of gage. 



Mean daily gage height in feet, of Wolf River at Keshena, Wis., for 1907. 



Day. 



May. I June 



1. 
2. 
3. 
4. 
5. 

6. 
7. 
8. 
9. 
10. 

n. 

12, 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 

28. 
29. 
30. 
31. 



0) . 
3.00 

3.32 

3.7 

l.TT 

3.75 

4.22 

4.45 
4.65 
4.35 
4.75 
3.7 

3.S5 

3.8 

3.55 

3.5 

3.45 

3.4 

3.0") 

3.45 

o o 
t>.t> 

3.15 
2.9 




2.85 


1.95 


1.4 


].15 


1.7 


1.6 


3.35 


2.25 


1.6 


1.8 


1.6 


1.6 


1.4 


1.85 


1.15 


1.4 


1.8 


1.65 


2.85 


2.05 


3.8 


2.25 


2.35 


1.8 


2.4 


1.5 


2.1 


1.2 


1.95 


1.8 


5.55 


2.6 


1.6 


2.35 


2.2 


1.6 


2.65 


1.95 


1.75 


2.35 


1.95 


1.6 


2.3 


2.5 


1.45 


1.3 


2.0 


1.6 


2.55 


2.75 


1.5 


3.1 


1.9 


1.6 


1.0 


1.1 


1.5 


S.25 


1.9 


1.6 


2.0 


2.55 


1.55 


2.& 


1.95 


1.7 


2.25 


1.15 


1.9 


2.4 


1.9 


1.65 


1.9 


1.25 


1.8 


2.15 


1.85 


1.65 


1.6 


1.4 


1.85 


1.9 


1.8 


1.65 


1.9 


3.05 


1.85 


1.7 


1.8 


1.55 


1.85 


2.95 


1.85 


1.8 


1.8 


1.5 


1.45 


1.0 


1.75 


1.8 


1.8 


1.6 


2.2 


3.2 


1.95 


1.8 


1.75 


1.65 


1.7 


1.15 


1.85 


2.8 


1.7 


1.6 


1.6 


2.9 


1.45 


4.25 


1.7 


1.6 


1.8 


1.15 


2.0 


4.3 


1.7 


1.85 


2.0 


2.5 


2.0 


3.65 


1.65 


1.9 


1.85 


2.35 


1.3 


3.25 


1.80 


1.8 


1.7 


1.15 


1.45 


3.05 


1.55 


1.7 


1.9 


2.55 


1.2 


2.5 


1.7 


1.7 


2.2 


1.4 


1.95 


2.4 


1.7 


1.7 


1.55 


2.7 


2.35 


2.3 


1.65 


1.7 


1.7 


1.15 


1.8 


2.15 


1.65 


1.7 


1.55 


2.55 


1.9 


2.1 


1.7 


1.7 


1.65 


1.0 


1.1 


1.75 


1.6 


1.6 




2.8 


2.2 




1.6 











1.6 

1.6 

2.65 

2.4 

2.2 

2.2 

2.2 

2.2 

2.25 

2.2 

1.95 

1.85 

2.25 

2.5 

2.56 

2.55 

2.7 

3.0 

2.95 

2.95 

3.35 

3.4 

3.4 

3.4 

3.45 

3.4 

3.45 

3.4 

3.4 

3.5 

3.65 



^ Station established, 
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The following discharge measurements at Keshena were made in 
1907: 

The drainage area about Keshena is 794 square miles. 



1907. 



June 22 
July 20 
Aug. 24 
Oct. 12 
Nov. 8 
Dec. 14 



Hydrographer. 



Width, 



G. A. Gray 

d.> 

do — 

do .... 

do .. . 

do .... 



Feet. 

105 
lu4 
107 
109 
109 
109 



Area of 
section. 

Sq.ft. 

308 
4«1 
277 
320 

885 
368 



Mean 
velocity. 


Gage height. 


Ft. per see. 


Feef. 


2.10 


1.81 


3.14 


3.32 


1.99 


2.05 


9 !>4 


1.90 


2 54 


2.5 


1.88 


2.5 



Discharge 

Hec.-ft. 

666 
1,491 
568 
737 
1009 
694 



December 14 measurement made under half frozen and half open conditions. 
Velocity obtained by floating ice. 



Discharge measurements under ice Wolf River at Keshena, Wis. 



Date. 



1908. 
January 18. 
February 8. 
March 7 



Hydrographer. 



G. A. Gray 

do ... 

do ... 

do ... 



Width. 



Feet. 

101 
103 
103 
103 



Area 
of sec- 
tion. 



Sq. ft. 

290 

217 

2&r 

2157 



Mean 
velo- 
city. 



Gage 
height. 
Water 

sur. 



Ft. per 
sec. 

1.75 
1.77 
2.05 
2.04 



Feet. 

3.25 

3.05 

3.2 

3.2 



Dis- 
charge 



Sec-ft 



Av. th. 
of ice 



509 


1.5 


385 


1.7 


529 


1.9 


523 


1.9 



Depth 

of 
snow. 



.3 

1.5 

.5 

.5 



Jan. 


18. 


Jan. 


21. 


Jan. 


28. 


Feb. 


4. 


Feb. 


11. 


Feb. 


18. 


Feb. 


25. 


Mar. 


3. 


Mar. 


10. 


Mar. 


17. 


Mar. 


21. 


Note: 



Record of thickness of ice at Keshena. 

River closed. Feet 

Average thickness of ice 1.2 

Average thickness of ice ^ 1.2 

Average thickness of ice * 1.5 

Average thickness of ice 1.4 

Average thickness of ice 1.4 

Average thickness of ice 1.4 

Average thickness of ice 1.4 

Average thiclcness of ice 1.7 

Average thickness of ice 1.3 

Average tliickness of ice 1.2 

Ice went out March 29. 



LITTLE WOLF RIVER. 



Little Wolf Kiver is one of the largest branches of Wolf River. 
It has a drainage area c f 475 s(jiinre miles. Like all the streams in 
this region the river has its greatest fall in the upper third of its 
length, but even in its lower third there is sufficient fall to insure 
important water powers. Recent surveys by ]\Ir. D. W. Mead show 
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that the river has a fall of 62 feet in the sixteen miles above its 
mouth, distributed as shown in the following profile : 



Description of station. 



North of river 

PhUlips' Bridge 

Ostander Bridge .... ^ 

Royalton Bridge 

JM outh of South Branch . . 
Little Wolf Dam, below. 
Do above . 
Lower Manawa Bridge . 
Manawa Bridge, below . . 
Do above... 
Symco Dam, below 



Distance 
from mouth. 





2 

3.3 

6.0 

9.0 

9.6 

9.6 



11.3 
11.3 
16.3 



Elevation 

above the 

sea. 

Feet. 
748.0 
751.5 
762.0 
773.5 
779.2 
783.0 
790.5 
793.0 
796.0 
806.8 
820.8 



Note. -These elevations are only approximately referred to sea level. 



WATER POWERS. 



Phillips. — Surveys have shown that a head of 20 feet can be ob- 
tained at Phillips which for a ten hour day should give about 850 
horsepower. A measurement of the river here shows a low water 
flow of 215 cubic feet per second. This dam would use all the avail- 
able fall between Phillips and Koyalton. 

Royalton. — The banks are sufficiently high at Eoyalton to allow of 
an 18-foot dam, although this would drown out the present power 
at Little Wolf. An eighteen foot head would develop on a 10 hour 
day basis about 750 horsepower. 

Manawa, — At present a dam at Manawa develops a head of about 
11 feet. As there is a fall of about 14 feet in the five miles above 
Manawa it seems probable that this dam could be raised to at least 
15 feet. 

A statement of other powers on this river will be found in the fol- 
lowing table : 



Tributaries of Wolf River. 

The lower part of the Wolf Eiver drainage area is more tliickly 
settled than the upper, and as a result the tributaries which occupy 
this lower portion are rather fully developed. This is especially 
true of Embarrass, Little Wolf, and Waupaca rivers. 
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Water Powers. 

The following table stows the water powers on Wolf Kiver and its 
tributaries : 



Water on Wolf River and its tributaries. 



Location and stream. 



Manawa, sec 15, T. 23 N., R. 13 E., Little 

Wolf River. 
Little wolf. sec. 34, T. 23 N , R. 13 E., Lit- 
tle Wolf River. 
Scandinavia, sonth branch Little Wolf 

River. 
Sec. 22, T. 23 N., R. 11 E., south branch of 

Little Wolf River. 
Phlox, sec. 26, T. 30 N., R. 12 E , Red 

River. 
Mount Mort-is, sec. 16, T. 19 N , R. 11 E., 

Rattlesnake Creek. 
Wittenberg, Sec. 10, T. 27 N., R. H E., 

Embarrass River. 

North branch of Embarrass River 

Sec. 7, T. '^6 N., R. 13 E., Embarrass River 
EmbarraHO, sec. 5, T. 25 N., R. 15 E., Em- 

barruss River 
Sec. 23, T. 26 N.,'R. 13 E., middle branch 

of Embarrass River. 
Sec. 15, T. 27 N., R. 15 E., north branch 

of Embarrass River. 
Sec. 23, T. 28 N., R. 12 E., north branch 

of Embarrass River. 
Pilla, sec. 9, T. 26 N., R. 14 E , Embar- 

rabs River. 
Sec. 9, T. 27 N., R. 12 E., middle branch 

of Embarrass Hiver. 
Wanpaca, sec. 32, T. 22 N., R. 12 E., 

Crystal River. 
Waupaca, sec. 20, T. 22 N., R, 12 E., 

Waupaca River. 

City of Waupaca, Waupaca River 

Do 

Sherman, sec 18, T. 22 N., R. 11 E., Wau- 
paca River. 
Weyauwega. sec. 4, T. 21 N., R. 13 E., 

Wanpaca River. 

Waupaca, Waup&ca River 

Amherst, Sprinir Creek 

Rural, sec. 10, T. 21 N., R. 11 E„ Arbor 

Gresham, sec. 3. T. 27 N., R. It E., Red 

River . 

Sec. 6, T. 27 N., R. 15 E.. Red River 

Sec. 19. T. 27 N., R. 14 E., Red River 

Sec. 18, T. 28 N., R. 14 E.. Red River 

Sec. 15. T. 26 N., R. 10 E., Little Wolf 

River. 
Sec. 7, T. 25 N., R. 11 E., Littlo Wolf 

River. 
Sec. 5, T. 24 N., R. 18 E., Little Wolf 

River. 

Sec. 9, T. 33 N.. R. 12 E., W^olf River 

Sec. 34, T. ;« N., R. 13, E., Wolf River.... 
Sec. 10, T. 31 N., R. 14 E., Wolf River.... 
Sec. 25, T. 31 N., R. 14 E., Wolf River.... 



Owner and use. 



Little Wolf River Lumber Co., 
grist, lumber electric light. 

Booth & Smith, grist, lumber, elec- 
tric light. 

Henry Peterson, feed mill 

J. 1. Wralstatt, feed mill 

J. Kaufman, saw and planing mill. 

W^m . Kemp, grist mill 

Viking Lumber Co . , sawmill 

N.M.Edwards, sawmill 

N . M . Edwards, undeveloped 

Decker & Beedle, lumber and plan- 
ing mill. 
Theo. Boettner, flouring mill 

Seiber & Dumke, sawmill 



L. A. Weikel, saw, planing, and 

feed mill. 
Qrosskopt, saw and planing mill. .. 

Buckstaff Lumber Co., powerhouse 

burned. 
Waupaca woolen mills 

A. G Nelson, planing and grist 
mill. 

Electric Light Co 

Undeveloped 

Brooks & Root, flouring mill 

Weed Gunnard, flour, planing, and 
electric light. 

C, Gurmes, brick manufacture 

N . Howard, feem mill 

J. Ashmun, flouring and &aw mill.. 

A . G . Schmidt, sawmill 



Undeveloped 

....do 

.. do 

Little Wolf River Lumber Co. , log- 
ging. 
. ..do 



. . do . 



Used for logging. 

do 

do , . . , 

do 



Head. 



FeeL 
10 

9 

8 

9 

14 

12 

12 

13 
20 

8 

9 
13 
16 
13 
10 

8 

6% 

18 
15 

7 

10 

8 

10 

9 

11 



7 
7 
7 



H. P. 



390 
60 
23 
50 
75 
44 
75 
50 



115 
200 
192 
116 
60 



35 

65 

200 



100 

480 

50 
20 
96 

100 
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Topography and Deaixage. 

Because of its length, its great drainage area, and its central loca- 
tion Wisconsin Kiver is preeminently the main river of the State. 

Like the Flambeau, the headwaters of Wisconsin Kiver are found 
in an intricate network of lakes and swamps occupying the flat pla- 
teau region near the northern boundary. Its extreme source is found 
in Lake Vieux Desert, a body of water of about 10 square miles on the 
line separating the northern peninsula of Michigan from Wisconsin, 
at about 1,650 feet above sea level. The general course of the river 
for the first 300 miles is south. At a point near Portage it turns 
abruptly westward, and in the next 100 miles flows nearly west, 
joining Mississippi River at Prairie du Chien, only 40 miles from 
the southern boundary of the State. 

Because of its long traverse from the extreme northern to the 
extreme southwestern part of Wisconsin the topography of the basin in- 
cludes nearly every form found in the State. Like the upper Chip- 
pewa Valley, the northern half is a densely wooded region of hard 
and soft timber except where cleared for farming. The woods grad- 
ually give way to a semi-prairie region with a gently undulating sur- 
face, but with occasional decided ridges both of rock and glacial 
origin. A very striking surface feature toward the southern part is 
found in the ^^Baraboo quartzite" ranges, which have an elevation 
of from 400 to 700 feet above the surrounding country. These 
ranges comprise two main ridges from 4 to 6 miles apart, extending 
nearly east and west in the section of country west of Portage for 
about 25 miles, but uniting and ending abruptly on the west side of 
the valley^ near Portage. The angle of the river at this point seems 
due to its effort to secure a passage around this rock barrier. 
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The drainage basin includes 12,280 square miles, with an average 
width of 50 miles and a length of about 22'5 miles. The apportion- 
ment of this drainage area among the several tributaries of Wiscon- 
sin Eiver is shown in the following table: 

Distances and drainage areas of Wisconsin River. 



River. ^ 



Distance . 



Frori! 
coarse. 



Miles . 



Between 
stations. 



Pelican, above mouth 

Pelican, mouth 

Tomahawk 

Prairie 

Rib, above mouth 

Rib, mouth 

Bau Claire 

Eau Pleine, above mouth 

Eau Pleine, mouth 

Little Eau Pleine 

Plover 

Yellow, above mouth 

Yellow, mouth 

Lemonweir 

Baraboo 

Above mouth of Kickapoo river 

Mouth of Kickapoo river 

Mouth of Wisconsin river 



CO 
85 

113 



136 
138 



i58 
166 
18t 



243 
259 
?f>2 
SSD 



407 



Mile*. 

eo 


25 
28 
23 



2 
20 



3 
IS 
64 


11 
33 
97 


18 



Drainage 

area 

above 

station . 



8g. miles. 

940 

1,202 

2,111 

2,607 

3,192 

3,690 

4,114 

4,268 

4,645 

5,006 

5,300 

6,448 

7,394 

8,172 

9,095 

11,387 

12,159 

12,280 



^ Station is at mouth of river unless otherwise stated, from 10th census. 

Through a portion of the city of Portage and southward, the river 
can hardly be said to have aa eastern divide. Fox Kiver approaches 
within iy2 miles of the Wisconsin at this point, only a low marsh 
intervening. Even this marsh has a slope of about 3 feet toward 
Fox Eiver. At the present time levees at this ^nd other points pre- 
vent the Wisconsin at times of high water from overflowing into 
Fox Eiver. These levees for a distance of several miles compel the 
river to flow along the contour instead of in the direction of maxi- 
mum slope. The reasons for this and other peculiarities of its val- 
ley are interestingly discussed in Geology of Wisconin, (vol. 3) : 

"Tt is evident that such an uncertain divide as this can not have 
formed one of the original permanent features of the drainage of 
the region, but as the disposition of the surface soil is due to glacial 
action, modified by subsequent erosion and transportation, this may 
be fairly attributed to such a cause. The rampart of limestone which 
compels the lower Wisconsin to flow west does not stop south of 
Portage, but continue? cast and noi'th, although less prominent, form- 
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ing an eastern barrier to the flow of the Wolf Eiver. The course of 
the upper Fox to Lake Winnebago is sluggish, consisting largely of 
.marshes and lake-like expansions. On account of the depression of the 
divide at Portage, the continuation of the southern barrier northeast, 
the small slope of the upper Fox, the large trough of the Wisconsin be- 
low Portage, which it is unable to occupy, while above the river is 
more nearly in proportion to its channel of drainage, and finally the 
evidently modern outlet for the Wolf and the upper Fox through the 
lower Fox — the conclusion is reasonable, if not inevitable, that at one 
time the Lake Winnebago system drained southwest into the Missis- 
sippi and the Wolf was the true continuation of the Wisconsin above 
Portage, while the present upper Wisconsin was merely a tributary 
of the main stream." 

LAKE ELEVATORS AND RESERVOIR SITES. 

Attention has elsewhere been called (p. 11) to the opportunity of 
increasing the low-water flow of the northern rivers by the construc- 
tion of dams near the headwaters for use as reservoirs. The oppor- 
tunity for such a system on Wisconsin Kiver is especially good, be- 
cause the ownership of the lands to be flooded is in the hands) of a 
comparatively few corporations and a beginning has already been 
made. For example, a well-built dam at the foot of the Tomaliawk 
chain of lakes, which impounds water covering many square miles 
of reservoir, has been used for several years to regulate tlhe stage 
of the river for the mills below the mouth of the Tomahawk. In 
scores of cases the dams are already constructed for logging pur- 
poses and need only to be kept in repair to be of service for power 
regulation when they are no longer needed for their original pur- 
pose, as will soon be the case. 

It has been proposed to build or maintain dams at the following 
points: Lake Vieux Desert, Sec. 17, T. 42 K, R. 11 E. ; Twin 
Lakes, Sec. 19, T. 41 IST., R. 11 E. ; Eagle Lakes, Sec. 31, T. 40 
K, R 10 E. ; Sugarcamp Lakes, Sec. 17, T. 39 IST., E. 9 E. ; Buck- 
ataban Lakes, Sec. 24, T. 41 X., R. 9 E., Little St. Germain Lake, 
Sec. 2, T. 39 K, E. 8 E. ; Big St. Germain Lake, Sec. 18, T. 39 
K, E. 8 E. 

At many if not most of the larger lakes near tlae headwaters, log- 
ging companies have long maintained dams, which some day will 
serve the double purpose of reservoirs and sources of power. A list 
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of some of these lakes, together with their elevation above the sea, as 
determined by United States engineers, is given in the following 
table : ' 

Lakes at headwaters tributary to Wisconsin River. 



Name of lake, 



Eagle River 
... do 



Eag-le 

Catfish 

Cranberry do 

Long- I . . . . do 

Planting Ground , do 

Fish ■ do 

Medicine L... do 

Stone ' do 

Dog I.... do 

Big 

Pelican 

Tomahawk 

Island , 

Keawasogan 

Mud 

Squirrel 



At headwaters of— 



... do 

Pelican River ... 
lomahawk River 

... do 

... do 

... do 

... do 



Elevation 

above sea 

level. 



Feet. 

1,582.0 

1,583.0 
1,583.5 
1,592.3 
1,592.2 
1,592^ 
1,592.2 
1,592.2 
1,592.2 
1,592.2 
1,590.0 
1,562.2 
1,560.4 
1,560.4 
1,553.4 
1,542.9 



The following table gives dimensions and other data of eight 
reserv^oir sites surveyed by United States engineers as an aid to navi- 
gation on Mississippi River: 

Proposed United States Government reservoirs on Wisconsin River. 



Name. 



Pelican 

Sugarcamp. . 
Ottor Rapids 
Tomahawk.. 

Squirrel 

Rice 

Vieux Desert 
Twin Lakes 



Location. 





d 


, 


• pN 


a 


^ 





a 


4J 


^ 


"J 


3 


Cfl 


H 


6 


36 N. 


17 


39 N. 


36 


40 N. 


7 


39 N. 


1 


38 N. 


9 


35 N. 


17 


42 N. 


19 


41 N. 



a 

CO 



9 E. 
9 E. 
9 E. 
6 E. 

5 E 

6 E. 
HE. 
HE. 



|6 

> CD *« 



Feet. 

1,520.83 
1,562.00 
1,578.07 
1,554.67 
1,521.78 



Maximum dimensions. 



Dai 


m. 


A 


• 


•mi 


1*^ 


c« 


"Si 




• ■i^ 


V 


a> 


^ 


B 


Feel. 


Feet. 


80O 


28 


235 


12.5 



Dike. 



a 



l,30Oi 
190 
315 

1, loo! 



Feet. 

8,625 
260 
22 I 700 

12 I 

17 
14 



I 



4.) 



Feet. 

15 
4 
5 



ReFiervoir. 






Sq mi. 

13.45 
5.03 

ao.74 

13.46 
5.30 
6.00 
7.00 
6.50 



o 
a 

a, 

es 



Cubic , feet . 

5.153,180,527 
1,356,284,160 
7,389,727,488 
2,226,11:^036 
1,3.38,163,200 
1.043,516,880 
400,000,000 
650,000,000 



9 

.a 
9j 

U 

es 



u 



87.45i 19,555,985,291 



Sq. mi. 

301.0 
60.0 

447.0 

101.5 
56.0 

396.0 
19.0 
30.0 



1,410.5 
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Subsequent to this report two of these dams, at Khinelander (Peli- 
can) and Tomahawk, have been constructed by private enterprise for 
power purposes; several others have been constructed with reduced 
heads. It will be noted that the proposed Government reservoirs 
have a total area of 87.45 square miles and a drainage area of 
1,4101/2 square miles. It was proposed to fill the reservoirs during 
the spring freshets and then allow the water to escape at times of low 
water. The United States engineers estimated that these reservoirs 
would maintain a flow of 3,000 second-feet for three months of the 
year. Such a flow would nearly double the present low-water flow 
of the river and its resulting water power. Incidentally the use of 
such reservoirs would to a large extent serve to reduce the dangers 
of high floods, botla to dams and to ovei*flowed lands. It would, in 
fact, tend to restore the regimen of the river to that which it 
possessed before deforestation and cultivation began to transform a 
great primeval forest region into cleared and well-cultivated fields. 

The first systematic effort to enlarge these reservoirs was made by 
interested parties in 1905 and a bill was drafted which it was claimed 
gave unusual rights and powers to a certain few. This bill failed 
to become a law*. At the time of the following legislature, 1906-7, ti 
much more carefully prepared bill was enacted into law as Chapter 
335 of the laws of 1907. This law authorizes the Wisconsin Valley 
Improvement company to construct, acquire and maintain a system 
of water reservoirs located on the tributaries of the Wisconsin River 
north of the south line of Township 34 for the purpose of produc- 
ing a uniform flow of water, etc. Section four of this act provides 
that v/hen this company shall have created reservoirs of a capacity 
of two billion cubic feet, it may collect and receive reasonable tolls 
from the owners of every improved and operated w^ater power located 
on the river below such reservoirs. The said tolls are to yield not to 
exceed 6 per cent on the actual investment. 

The law gives the company until January, 1909, to have in opera- 
tion reservoirs with a capacity of two billion cubic feet. This, how- 
ever, is but a small proportion of the 19 billion cubic feet planned 
by the TJ. S. Engineers but it is a beginning of an important im- 
provement. 

PROFILE. 

According to the United States engineers, the elevation of Lake 
Vieux Desert is about 1,650 feet, while the elevation of the month 
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of AVisconsin River at Prairie du Chien is 604 feet at low water 
or 625 feet at high water. This gives a total descent of about 1,046 
feet in an estimated length of 429 miles, or about 2^/2 feet per mile. 
About 634 feet of this fall occur in the 150 miles between Ehine- 
lander and Xekoosa, an average of 4.23 feet per mile. This descent 
is concentrated at many places, producing a large number of valu- 
able water powers, many of whidh have been improved and used by 
important industries. 

The fall in the main tributaries is even greater in many cases 
than that in the parent stream, and owing to this fact, and also to 
the absence of lakes and s^ramps, it is likely that their discharge 
is subject to great extremes. 

A detail profile of Wisconsin E-iver is given in the following table 
prepared from surveys : 



Profile of Wisconsin River. 



No. 



1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 
13 
U 
15 
16 
17 
IS 
19 
20 
21 
22 

23 

24 
25 

2« 



Station. 



Mouth of river, low water 

Museoda Bridge 

Prairie du Sac 

Merrimac 

Portage 

Kilbourn, below dam 

Leraonweir R,, mouth of 

Yellow R., mouth of 

Petenwell Bridge, opposite Ne- 

cedah 

Nekoosa Dam, delow dam — 
Nekoosa Dam, above dam — 
Edwards Dam, below dam — 

Edwards Dam, above dam 

South Ceatralia Dam, below .. 
South Ceatralia Dam, above .. 
Grand Rapids Dam, below — 
Grand Rapids Dam, above — 

Biron Dam, below 

Biron Dam, above 

Plover Paper Mill Dam, below 
Plover Paper Mill Dam, above 
Wis. R. Paper & Pulp Co. 

Dam, below 

Wis. R. Paper & Pulp Co. 

Dam, above 

Stevens Point W. C. Bridge .. 
Jackson Milling Co. Dam, 

below 

Jackson Milling Co. Dam, 

above 



Distance. 



From 
mouth. 



Miles. 



43.5 
93.5 

102 

117.5 

138 

148.5 

13d.5 



174.5 
207.6 



211.1 
212.6 



215.1 



21S.6 



231.0 



232.3 



2S4.S 
235.0 



Between 
points. 



Miles. 



43.5 
50.0 

8.5 
15.6 
20.5 
10.5 
]1.0 

15.0 
33.1 



3.5 
1.5 



2.5 
3.5 



13.0 



0.7 



2.6 

0.2 



Elevation 

above sea 

level . 



Feet. 

004 

669 
740 

784 
815 
836 
858 

878.5 
921.8 
938.8 
948.5 

<7t)0.9 

962.0 

971 

982 
1004 
1009 
1018 
1034.3 
1040. S 

1044.3 

1000.9 
1066.0 

1060.7 

lorre.T 



Descent between 
points. 



Total. 



Feet. 



65 

71 

14 

30 

31 

21.0 

22.0 

20.6 
43.3 

17.0 

9.7 
10.0 

3.6 

9 

11.0 
22 

4 
10 
10.7 
10.6 

0.7 

16.6 
6.1 

3.7 

7.0 



Per mile. 



Feet. 



1.5 

1.4 
1.6 
1.& 
1.5 
2.0 
2.0 

1.36 
1.38 



2.8 


2.3 


4.4 


1.3 


1.3 


1.0 



2.0 

11.75 
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Profile of Wisconsin River — Continued. 



No. 


Station. 


Distance. 


Elevation 

above sea 

level. 


Descent between 
points. 


From 
mouth. 


Between 
points. 


Total. 


Per mile. 


27 
28 


Little Eau Pleine River 

Knowlton C, M. & St. P. R. 
R. brldsre 


Miles. 
250.7 

256 
263 
265.2 
265.4 


Miles. 
15.7 

5.3 

7 ■ 

2.2 

0.2 


Feet. 
1089.0 

1097.6 

1106 

1114 

1122.0 

1127.7 

1129.3 

1133.5 

1142 

1145.8 

1153.5 

1174 

1180 

n«».7 

1201.2 
1203.7 
1216.3 
1233.0 
1244.4 
1245.5 
1250.8 
1256.7 

1274 

128) 

1293.5 

1340.5 
1385 

1401 

1410 

1415.5 

1417.0 

1431 

14>4.7 

1470.1 

1482.7 

1528.5 

1558.5 

1570.7 

1592.7 

1644 

1650 


Feet. 
12.3 

8.6 
8.4 
8 

8.0 
5.7 
1.6 
4.2 
8.5 
3.8 
7.7 
20.5 • 
6 

5.7 

15.5 

2.5 

12.6, 

16.7 

11.4 

1.1 

5.3 

5.9 

17.3 

6.0 

13.6 

47 
44.5 

16 

9 

5.5 

2.5 
14 

23.7 
15.4 
12.6 
45.8 
30 
12.2 
20 
51.3 

6.0 


Feet. 
0.8 

1.6 


29 
30 


Line between Rs. 6 & 7 E 

Moslnee Highway bridge 

Mosinee Dam. foot 


1.2 
3.7 
40 


3i> 


Mosinee Dam, crest 




33 


Black Creek . mouth 


268.8 

272.3 

277.6 

278.9 

281 

280 


3.4 
3.5 
5.3 
1.3 

2.1 

1 


0.5 


.^4 


Cedar Creek, mouth 


1.2 


35 
36 


Eau Claire River, mouth 

Big Rib River, mouth 


1.6 
3.0 


37 


Wausau lower bridge 


3.7 


38 


Wausau Dam, foot 


20.5 


RP 


"Wausau Dam. crest 




40 


Brokaw. below 


287.3 


5.3 


1.1 


41 


Brokaw. above 




4? 


Trai> River, mouth of 


292 

296.4 

301.8 


4.7 
4.4 
5.4 


0.5 


43 


Pine River, mouth of 


2.9 


44 
45 


Lindore Dam Merrill, below .. 
LIndore Dam Merrill, above .. 


3.1 


46 
47 


Upper Dam Merrill, below ... 
UoDer Dam Merrill, above ... 


304.1 


2.3 


0.5 


48 


CoDDer River . mouth 


307.2 

311.2 

311.6 

314.4 

315.4 
316.2 

321.4 
324.1 
326.4 
328.4 


3.1 

4.1 

0.4 

2.8 

1.0 
0.8 

5.2 
2.7 
2.3 
2.0 


1.9 


49 


Bill Cross Rapids, Sec. 18 & 
14. T. 32, R. 5 E 


4.2 


50 


Bill Cross Rapids, between 
Rancre line 5 & 6 


15 


51 


Grandfather Falls, foot T. 32, 
T. 33 


4.8 


52 


Grandfather Falls, between 
sec . 30 & 31 


47 


53 
54 

55 
56 


Grandfather Falls, head of ... 

Grandmother Falls, between 

Sece. 3 & 10, T. 33, R. 6 E... 

Little Pine Creek, mouth 

Gilbert Station 


55.6 

3.1 
3.3 
2.4 


57 

.58 


Tomahawk Dam, below 

Tomahawk Dam . above 


1.2 


59 


Nigger Island 


344.4 
346.4 
351.4 
357.4 


16.0 
2 
5 
6 


1.5 


60 
61 


Whirlpool Rapids, head of .... 
Hat Rapids 


7.7 
2.5 


.62 
63 


Rhinelander Dam, below 

Rhinelander Dam . above 


7.6 


64 
65 

66 

67 


Otter Rapids, heead of 

Sec. 80, T. 41 N.. R. 10 E 

Sec. 6, T. 41 N., R. 10 B 

Lac Vieux Desert 


392.4 
402.4 
416.4 
428.7 


35 

10 
14 
12.3 


0.35 
2.2 
3.6 
0.5 









Authority: Nos. 1-5 and 53-.S5 and 64r-67 inclusive U. S. Eugr. ^58 Wis., and U. S. 
Geological Co-operative Surveys in charge of L. S. Smith, 59-64, inclusive C. B. Pride's 
Survey . 
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WISCONSIN EIVEE SURVEY.^ 



In order to point out the power possibilities along the Wisconsin 
River, a survey was made during 1906 between Kilboum City aad 
Tomahawk Dam. From the data collected sheets have been pre- 
pared, showing a profile of the water surface, a plan of the river, 
contour along the bank, and prominent natural or artificial features. 
Iho results of that survey have been published on separate sheets and 
may be had upon application to the Director of the Geological Sur- 
vey. 

« 

GEOLOGY. 

All that part of the Wisconsin Eiver basin above Nekoosa, in- 
cluding over half the entire drainage, is underlain by pre-Cambrian 
rocks. Xoi;th of Merrill this region has been coverd so deeply by drift 
that the rock rarely outcrops except in the river bed. These rocks, 
by presenting a barrier to further erosion, cause numerous rapids; 
in fact, all the water powers, with but a single exception,^ are found 
in the pre-Cambrian area. Below Nekoosa the pre-Cambrian rocks 
give way to the softer Cambrian sandstone, the disintegration of 
which has made the bed of the river one succession of shifting sand- 
bars, almost without interruption, to its mouth. ISTorth of Nekoosa 
this sandy belt rapidly narrows and, at Merrill, 90 miles above, al- 
most entirely disappears, being replaced by the clayey loams and 
loamy clays. North of Tomahawk the clays are replaced again by 
sandy soils containing gravel and by bowlders and glacial drift.^ In 
the 60 miles below the city of Tomohawk the tributaries of Wiscon- 
sin Eiver flow mainly through a clayey-loam soil, except for a nar- 
row strip adjacent to the main stream, where, as before stated, the 
sandy soil predominates. 

For a distance of about seven miles in the vicinity of Kilboum, 
the river flows through a narrow gorge, known as the Dalles of the 
Wisconsin, carved out of the Potsdam sandstone. The river sud- 
denly narrows down from 1,400 feet to 200 feet and at one place to 
even 40 feet wide. At this place the river virtually runs on its edge. 
The profile shows a depth of 40 feet at low water at this place. 

The remarkable absence of a water shed at Portage between the 

^ This srurvey was In charge of Leonard S. Smith. TTie field work was done by 
D. H. Dugan. 

2 Kilboum, in the Cambrian sandstone. 

nVeldman, Samuel, Wis. Oeol. Nat. Hist. Survey, Bull. 11, pi. 1. 
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Fox and Wisconsin rivers has been discussed iinder the head of the 
Fox Kiver. Beginning a few miles below Portage, the river valley 
is characterized by bluffs which gradually increase in height as the 
mouth of the river at Prairie du Chien is approached. On the south 
side of the valley, Ifhe bluffs often rise to a height of 300 to 350 feet 
above iftie valley, nearly vertical. The bluffs are formed by the pro- 
jecting edge of the Lower Magnesian limestone, which acting as a 
barrier, has forced the river to flow westward until the deep trough 
of the Mississippi is finally found. 

The Baraboo ridges consist of two lines of ridges of quartzite ex- 
tending nearly east and west in the section of country west of Por- 
tage. They are four to six miles apart, about 25 miles long and 
unite in an abrupt headland in the bend of the Wisconsin River op- 
posite Portage, where they end. Apparently, the bend of lihe river, 
to the east and then west, was caused by an effort to find a passage 
around this rock barrier. 

RAINFALL AND EUN-OFF. 

As the Wisconsin flows from the extreme northern to nearly the ex- 
treme southern part of the state, the rainfall on its basin, would be 
nearly the average of the state, viz., 32.5 inches. The distribution 
of tjhe rainfall on drainage areas above Merrill, ISTecedali and Kil- 
boum is graphically shown in Plate XIX in which it will be seen 
that the average rainfall between 1889 and 1905 on the above areas 
is respectively 32.3 inches, 31.3 inches and 30.9 inches.^ 

The distribution of this rainfall in the storage, growing and re- 
plenishing periods is here shown both for tihe entire epoch as well as 
for each year of this period. 

On page 115 will be found a compilation^ of the rainfall in the val- 
ley of Wisconsin river above Merrill and above Grand Eapids, for the 
twelve years following 1895. This is based upon the recorded rain- 
fall at Antigo, Crandon, N"orth Crandon, Heafford Junction, Merrill, 
Koepenick, Tomahawk, Minocqua, Stevens Point, Grand Rapids and 
Wausau. 



* Taken from D. W. Mead's Water Power Engineering. 
2 Compiled by A. A. Babcock. 
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Average precipitation for yeaTd given, at headwaterg of the Wisconsin 
Hver from observations taken at the following stations: Antigo, Cran- 
don, North Crnndon, Hartford Junction., MerHll, Kopenick, Toma 
hawk, Minocqua, 



AprillUiif. Jdd8| Jalr 



Tocal 



31 .Ht 
40 .B9 
39 -IS 
E9.S1 



Average precipitation for yenrx gireit, at head'valers of the Wisconnin 
river from observations t'tken at the fallowing itatlons: Antiga, Cran- 
don, North Crnndon, Henfford Janctioii, Merril', Kopenick, Toma- 
hawk, Minocqua, Stevens P'lint, Oroitd Rapids, Wausatc. 





ra«. 


Jan. 


Feb 


M»r. 


.... 


May. 


JUDB 


July, 


AuB.Sepl. 


Oct. 


Nof. Dec Total 


MUU 


0,BB 


0.41 


1,03 


3.00 


*.7a 


1.83 


3.« 


4.13 


3.17 


2.88 


4.11 1.20! =9.53 


19B7 






l.» 


i.3e 


i.m 


1.11 


J.07 


i.ai 


a.is 


1.70 


2 


M 


3.08 


1.31 


56 ».30 


iSOB 






O.A 


l.SO 


l.flO 


l.TO 


S.4B 


4.D1 


2.et 


1.33 


9 


47 


2.32 




Bs'sa.TT 


190B 






O.SD 


D.SS 


2.3S 


3.33 


3.98 


3.70 


2.20 


3.25 


3 


!0 


4.73 




TS 30.37 


iwa 






0.61 


1.30 


1.41 


S.55 


l.« 


s.e^ 


3. JO 


4.06 


3 


23 


7.M 




80 41.00 


IWll 






O.fS 


a.n 


a.eo 


"'^ 


1.77 


1.30 


0.7U 


3.47 


* 


SB 


2.S3 


4^24' 1 


13' 25,13 


IBM 






0.4S 


0.54 


2.41 


a.isT 


0.4B 


i.K 


i.l7 


8.3B 


7 


5(1 


2.3S 


0.88 


50^.. 


im 






o.*o 


1.B4 


1.(2 


a. OS 


5.8(1 


6.78 


3.54 


4.3fi 


7 


05 


5.JS 


O.SB 3 


45 40.20 


1901 






1.21 


n.65 


1.3a 


1.15 


3.83 


T.3a 


3.45 


5.05 


S 


80 


2.02 


1.75 1 


09 


32.33 


1906 






1.83 


0.54 


a.m 


i.m 


i.TO 


6.07 


i.S9 


4.01 


9 


47 


3.45 


2.eoj 1 


10 


si.es 


1007 






1.24 


0.54 


1.4S 


a.B6 


l.e.1 


i.01 


S.81 


2.1)1 


a 


65 


0.73 


...|. 


53 


!3a6 




Gnm 


d totnl 


..„ 


"■"« 


l.Sfl 


1.01 


3,aa 


4.0a 


3.73 


B.S9 


* 


39 


3.20 


■■"!■ 


01 


so.sr 



Gaging Station at !JIvscoda, Wis. 

This station was established December 20, 1>902. It is situated 

threfrfourtha of a mile north of Muscoda on the toll highway bridge. 
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The gage is a horizontal wire with a scale board graduated to feet and 
tenths and fastened to the top of the bridge. The initial point for 
soundings is on the left bank, at the end of the drawbridge. The chan- 
nel is straight for 1,500 feet above and 1,000 feet below the station, 
and has a width of about 800 feet, broken by 13 piers. The right 
bank is low and liable to overflow. The wMer is confined to the bridge 
Oldening. The left bank is high and rocky. The bed of the stream 
is rocky, with spots of gravel, and is liable to shift. The flow is mod- 
erately rapid. The gage was read twice a day by Charles H. Lovell, 
the bridge tender, during 1903. 

Bench mark "No. 1, elevation 684 feet above sea level, bolt in south 
end of east guard rail at south end of bridge. Its elevation has been 
determined by United States Geological Survey levels. Bench mark 
Xo. 2, elevation 681.17 feet, nail in root on north side of 2'0-inch 
black oak tree standing about 40 paces south by east from the south 
end of the drawbridge. Bench mark Ifo. 3, elevation 680.95 feet, 
a projecting point on a sandstone rock on the east end of south abut- 
ment, near the supporting wheel at end of drawbridge. On the ver- 
tical face of the stone is an arrow pointing upward to this point. The 
stone is also marked B. M. Bench mark ITo. 4, elevation 684.25 feet, 
a* point marked X on foundation stone at the southeaist comer of 
Lampi's brewery. The 15-foot mark has an elevation of 668.62 feet. 
There is a line cut on the girder opposite the 10-foot mark. This sta- 
tion was discontinued December 31, 1903. 

Discharge measurements of Wisconsin River at Muscoda, Wis., in 1903. 



Date. 



January 10. 
January 28. 
March 26 . . 

Aprilil 

July 2 

October 9.. 



Hydrographer. 



L. R. Stockman 

....do 

...do 

— do 

A. C. Lootz 

L,. R. Stockman. 



Gape 
height. 



Feet. 

14.85 
14.65 
19.70 
16.25 
15.20 
18.33 



Discbarge. 



Seoond-ftet. 

14.812 
14,649 
38,182 
14,163 
5,870 
18,954 



1 Partly frozen, 



Mean daily gage 


height, in feet, of Wiftconsin R 

190^. 


i'ver^ at 


Muscoda, Wis., for 


Day. 


Dec. 


Day. 


Dec. 


Day. 


Dec. 


Day. 


Dec. 


20 


15.00 
15.05 

15.00 

1 


23 


15.05 
15.05 
14.85 


26 


14.80 
14.70 
14.55 


29 

30 


14 55 


21 


24 

25 


27.. 

28 


14.75 


^ 


31 


14.75 


MtU . • • • . • . • 
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Mean daily gage height, in feet, of Wisconsin River at Mxiscoda Wis., for 1903. 



Day. 


Jan. 


1 


14 75 


2 


14.85 


3 


14 90 


4 


14 90 


5 


14 90 


6 


14 9Cf 


7 


14 80 


8 


14 70 


9 


14.65 


10 


14.75 


11 


14.65 


12 


14.60 


13 


14.65 


14 


14.70 


15 


14.65 


Ifi 


14.75 


17 


14.7'> 


18 


14 7^ 


19 


14.75 


20 


14.80 


21 


14.70 


2e 


14.75 


23 


14. TO 


24 


14.80 


25 


14.70 


2fi 


14.75 


27 


14 8=> 


28 


14 SH 


29 


14 95 


30 


14 80 


31 


J4.pn 







Feb. 



Mar. 



Apr. 



May. 



June. 



July. 



Aufi:. 



Sept. I Oct. 



Nov. 



Dec. 



14.90 
14.90 
14.95 
15.00 
14.90 

14.90 
14.85 
14.85 
15.00 
15.00 

15.a5 
15.T5 
15.20 
15.15 
15.05 

15.00 
14.85 
14.70 
14.70 
14.65 

14.70 
14.65 
14. TO 
14.75 
14.75 

14.75 
14.95 
15.90 



15.85 
15.80 
15. TO 
15.60 
15.50 

15.40 
15.55 
15.90 
15.70 
15.40 

15.20 
15.00 
15.05 
15.55 
15.75 

^6.^a 

16.50 
16.65 
16.95 
^17.45 

17.85 
17.93 
18.05 
18.. ^5 
18.90 

19.72 
20.50 
20.. ^^7 
19.80 
19.27 
18.65 



18.05 
17.50 
17.25 
17.02 
16.75 

16.70 
16.60 
16.50 
16.32 
16.22 

16.20 
16.22 
16.30 
16.22 
16.12 

16.00 
16.00 
16.10 
16.20 
16.30 

16.35 
16.30 
16.12 
16.00 
15.90 

15.78 
15.70 
15.6? 
15.67 
15.87 



15.97 
16.07 
15.98 
16.35 
17.15 

17.70 
17.95 
18.07 
18.22 
.18.40 

18.40 
18.2f> 
17.80 
17.50 
17.45 

17.. 50 

17.90 
l«.i- 

18.25 
18.40 

18.20 
18.00 
17.45 
17.. W 
17.45 

17.60 
17.75 
17.95 
18.20 
18.25 
18.40 



8.68 
8.95 
9.28 
19.55 
9.78 

9.52 
8.50 
7.75 
7.42 
7.CI7 

6.85 
6.65 
6.47 
6.22 
6.15 

6.06 
5.87 
5.82 
5.65 
5.65 

5.73 

5.63 
5.53 
5.45 
5.40 

5.43 
5.30 
5.13 
5.10 
5.23 



15.23 
15.18 
15.25 
15.18 
15.20 

17.00 
17.90 
18.40 
18.60 
18.90 

19.10 
19.08 
18.35 
17.63 
17.30 

16.95 
16.87 
17.45 
16.92 
16.65 

16.45 

16.25 
16.17 
16.05 
15.85 

15.65 

15.58 
15.60 
15.. 58 
15.48 
15.45 



15.40 
15.43 
15.30 
15.38 
15.53 

15.68 
15.56 
15.58 
16.05 
16.75 

17.33 
17.43 
17.28 
17.15 
17.23 

17.47 
17.47 
17.37 
17.13 
17.05 

16.95 
16.70 
16.53 
16.30 
16.23 

16.23- 
16.43 
16.65 
17.08 
17.08 
16.98 



16.78 
16.68 
16.65 
16.83 
16.85 

16.73 
16.53 
16.50 
16.63 
16.85 

16.98 
17.12 
17.48 
17.83 
17.75 

17.83 
18.38 
18.90 
19.30 
19.80 

20.80 
22.33 
22.70 
22.43 
22.50 

21.38 
20.TO 

19.95 
19.10 
18.35 



18.05 
17.85 
17.75 
17.32 
17.30 

17.32 
17.47 
17.87 
18.40 
18.60 

18.60 
18.65 
18.85 
18.90 
19.03 

18.72 
18.36 
18.05 
17.90 
17.75 

17.47 
17.37 
17.27 
17.17 
17.00 

16.87 
16.72 
16.67 
16.60 
16.56 
16.55 



16.52 
16.42 
16.40 
16.32 
16.32 

16.30 
16.25 
16.17 
16.10 
16.10 

16.20 
16.20 
16.12 
16.10 
16.10 

16.06 
16.10 
16.15 
16.10 
16.32 

17.00 
17.06 
17.25 
17.30 
17.27 

17.12 
16.47 
16.40 
16.33 
16.30 



16.33 
16.26 
16.25 
16.22 
16.22 

16.20 
16.35 
16.35 
16.40 
16.38 

16.30 
16.32 
16.32 

16.15 
16.25 
16.28 
16.42 
15.62 

15.62 
16.73 
15.75 
15.78 
15.72 

15.65 
16.40 
16.40 
16.40 
16.40 
16.40 



Daily gage height of Wisconsin River at Kilhourn for 1906. 



Day. 



Jan. 



Feb. 


Mar. 


Apr. 


May. 


JoDe. 


July. 


Aufir. 


Sept. 


Oct. 


Nov. 



Dec. 



1. 
2. 

3. 
4. 
5. 
6. 

7. 

8. 

9. 
10. 
11. 

12. 
13. 
14. 
15. 
16. 

17. 
18. 
19. 
20. 
21. 

22. 
23. 
24. 
25. 
26. 

27. 
28. 
29. 
80. 
81. 



2.5 
2.5 



3.1 
3.5 



2.2 
2.1 

2.6 
2.7 
2.4 
2.4 
2.2 

2.4 
2.3 
2.8 
2.8 
2.8 

2.7 
2.7 
2.6 
2.7 
2.5 



2.1 
2.1 
2.5 

2.2 

2.3 



3.5 

4.f 
5.7 
7.6 
7.8 
8.2 



8.8 
7.6 
8.5 
9.7 
10.7 
11.2 

11.8 
12.4 
12.8 
13.4 
13.5 

13.5 
13.7 
13.6 
13.2 
13.2 

13.. 3 
13.3 
12. 6 
11.6 
10.6 

9.6 
9.4 
9.0 
S.3 
7.4 

e.p 

6..S 
5.7 
5.3 



5.2 
5.2 
5.0 
5.0 
4.7 
5.7 

4.7 
4.7 
4.S 
4.5 
4.4 

'4.6 
3.8 
4.0 

5.6 

5.1 

4.y 
4.5 

3.8 

3.5 
3.2 

2.8 
3. CO 

3.1 
.3.0 
4.3 
5.3 



6.1 
5.7 
5.6 
5.3 
5.1 
4.7 



5.S 



,S 
1 
5 
,9 
.4 



6.4 

G.O 

o.i 

4.0 

3.G 
3.2 
2.5 
2.0 
2.4 

2.0 
3.3 
4.0 
4.3 
5.0 

5.0 
5.0 
4.S 
5.3 



0.7 

0.6 
0.7 

1.0 
1.1 
1.3 
1.4 
2.3 

•2.7 
.' 3 
4.0 
4.0 
3.5 



2.7 
2.0 
2.1 
2.2 

2.1 

2.3 
2.1 
2.2 
2.1 
1.7 

1.5 
1.0 
0.5 
0.9 
O.S 

1.0 
1.0 
1.1 
1.4 
1.3 

1.1 
1.2 
1.5 
1.6 

i.a 

1.8 
1.8 
i.s 
1.8 



1.9 
1.8 
1.5 
1.3 
1.0 
0.7 

0.5 
0.4 
0.3 
0.2 
0.3 

0.3 
0.4 



1.2 
1.5 
1.5 

1.6 
1.5 

1.7 

1.8 
1.7 



1.8 
1.9 
2.0 
1.9 
1.9 
2.0 

2.0 

l.t? 
1.6 
1.5 

1.5 

1.4 
1.3 
1.3 
1.2 
1.1 

1.0 
1.0 
1.4 
1.9 
2.5 

2.7 



3.1 
3.5 
4.0 
5.2 



5.9 
5.3 
4.4 
4.3 
4.3 
4.3 

4.3 
3.8 
3.8 
3.8 
3.7 

3.7 
3.2 
2.8 
2.8 
2.8 

2.3 
1.6 
1.8 
2.0 
1.7 

2.0 
2.2 
2.5 
1.9 
2.1 

2.0 

2.0 
1.7 
1.5 
1.9 
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WATER POWERS OF WISCONSIN. 



Kilhouvn, Wisconsin. — This station is a staff gage located on the 
lower side of the old mill and near the new dam now being con- 
structed. The elevation of the zero of this gage is 811.17 above the sea. 
This gage was established many years ago but was not read regularly 
until the beginning of 190G. The construction of the dam will 
make it necessary to change the location of this gage to a point far- 
ther down stream. In fact two or more such gages have already been 
established aud are being read in preparation of such change. The 
zero of gage is reference by levels to several bench marks in the vicin- 
itv. 



Daily gage height of WisconHin River at KHh'turn for 1907 * 



Day. 


Jan. 


Feb. 


Mar. 


Apr. 


Mar. 


Jane. 


Ju y 


Au*#. 


Sept 


Oct. 


Nov. 


Dec. 


1 


1.7 
1.9 


4.1 

4.1 

4.0 

3.9* 

3.7 

4.1 

4.0 
3.6 
3.5 
3.3 
3.3 

3.2 
3.5 
3.3 
3.2 
3.1 

3.3 
3.5 
3.3 
3.7 
3.3 

3.2 
3.0 
3.0 
3.0 
2.7 

2.S 
2.6 


1 
2.4 
2.5 
2.5 
2.6 
2.3 
2.3 

2.1 
2.1 
2.0* 
2.0 
2.0 

2.3 

2.9 
2.9 
3.1 
8.3 

3.1 
2.8 

2.S 
2.5 
2.6 

2.6 

3.2 
3.6 
4.1 
5.3 

6.7 

8.3 

10.1 

11.9 

13.0 


12.8 
12.8 
12.9 
12.1 
lO.ts 
9.9 

9.2 
9.0 
8.7 
8.1 
7.4 

6.9 
6.6 
6.6 
6.8 
6.7 

6.5 
6.0 

5.8 
5.0 

4.8 

4.7 
4.7 
4.4 
4.8 

4.9 

5.1 
5.2 
5.2 
5.5 


5.5 
5.4 
5.3 
5.0 
5.0 
4.9 

4.9 
4.7 
4.2 
4.2 
4.0 

'3.7 
3.5 
3.7 
3.8 
3.4 

3.8 
4.5 
5.3 
5.4 
5.0 

5.1 
4.5 
4.3 
4.2 
4.3 

4.2 
4.2 
4.0 
4.0 

4.0 


3.5 
3.2 
3.0 
2.& 
3.0 
2.5 

2.4 
2.4 
2.3 
2.2 
2.3 

2.3 
2.3 
2.3 
2.3 
2.1 

1.9 
1.9 

1.*; 

1.4 
1.3 

1.3 

' 1.5* 
O.U 
1.9 

'' 1.9 
1.7 
1.7 

1.8 


1.3 
1.4 
1.8 
2.8 
3.4 
3.7 

3.9 
4.4 
4.7 
3.7 
3.5 

3.3 
3.1 
2.6 
2.1 
2.1 

1.7 

1.7 
1.4 
1.8 
2.3 

2.7 
2.S 
3.3 
28 
2.5 

2.5 
2.4 
2.1 
2.^ 
2.0 


1.6 
1.1 
0.9 
0.6 
O.G 
0.5 

0.4 
0.4 
0.4 

0.3 
0.3 

C.l 
—0.1 
0.2 
0.2 
0.3 

0.1 
0.8 
0.5 
0.2 
0.3 

0.8 
0.3 
O.S 
0.8 
O.S 

1.3 
1.3 
1.2 
1.2 
1.2 


0.9 
0.7 
0.7 
1.2 
O.G 
0.4 

(r.4 
0.3 
0.2 
—0.2 
0.4 

0.0 
0.0 

0.1 

0.0 

—0.1 

0.2 

0.6 
0.5 
0.8 
1.0 

3.4 
5.8 
7.0 

7.2 
6.0 

4.6 

4.1 
3.4 

2.8 


2.8 
2.3 
2.3 

1.9 
1.6 
1.5 

1.4 
1.3 
1.1 
1.0 
0.4 

0.8 
0.9 
0.8 
0.8 

1.0 

0.3 
0.3 
0.3 
0.4 
0.5 

0.2 
0.4 
0.2 
0.2 
0.1 

0.1 
0.1 
0.2 

0.5 
0.3 


0.1 
0.0 
0.2 
0.3 
0.3 
0.3 

0.2 
0.0 
0.1 
0.2 
0.2 

0.0 
0.3 
—0.1 
0.1 
0.2 

0.0 

—0.2 

0.0 

0.0 

—0.2 

0.0 
0.0 
0.2 
0.3 
0.2 

0.3 
0.3 
0.2 

0.0 


0.2 


2 


0.1 


3 


0.0 


4 


1.9 
1.9 


0.6 


5 


0.1 


« 


0.1 


7 


1.5 
1.5 
2.6 
2.5 
2.5 

2.5 
2.5 
2.7 
3.0 
3.7 

3.0 
3.0 
3.0 
3.5 
4.0 

3.9 
4.3 
4.3 
4.3 
4.5 

4.3 
4.3 

4.0 
4.6 
4.1 


0.6 


8 


0.6 


9 


0.7 


10 


0.4 


11 


0.3 


12 


0.2 


13 


0.4 


14 


0.5 


15 


0.4 


16 


0.3 


17 


CO 


18 

19 


0.5 

0.5 


20 


0.1 


21 


0.4 


22 


0.3 


23 


0.4 


24 


0.6 


25.... 


0.4 


26 


0.4 


27 


—0.3 


28 




29 




30 




31 











* X<»to — All trnjJTe iHMjrhts at Killmurn are furiiisluMl l>y tlu' SontluTii Wisconsin I'owcr 
Company, 
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The following discharge measurements have been made by Mr. V. 
H. Eeineking under the direction of Mr. D. W. Mead. The gaging 
section was about 500 feet above the City Water Works in Kilboum. 



Gage height. 



Cu. ft. per Sec. 



0.7. 
0.7. 
6.35 
6.9. 
7.35 
8.26 
8.9. 

10. e. 

11.5. 

13.3. 



4,200 
4,300 
16,700 
18,100 
19,300 
20,300 
23,500 
29,500 
32,200 
39,500 



The above measurements give a good rating curve for open river 
conditions up to a gage height of 15 feet. 

The following rating table has been prepared from the rating curve 
furnished by D. W. Mead. 

Rating table for Wisconsin River at Kilboum, Wis. (Open Conditions). 



Gage 
height. 



Feet. 

0.00 

0.10 

0.20 

0.80 

0.40 

0.50 

0.60 

0.70 

0.80 

0.90 

1.00 

1.10 

1.20 

1.30 

1.40 

1.50 

1.60 

1.70 

1.80 

1.90 

2.00 

2.10 

2.20 

2.30 



Discharge. 


( 
Gage 
Height. 


Discharge. 


Gage 
height. 


Discharge. 


Gave 
heigh r. 


Discharge. 


Sec- ft. 


Feet. 


Sec.-fi. 


Feet. 


Sec.' ft. 


Feel. 


Sec. 'ft. 


2,900 


2.40 


7,810 


4.80 


13,190 


7.20 


19,060 


3,100 


2.50 


8,025 


4.93 


13,420 


7.30 


19,315 


3,300 


2.60 


8,240 


5.00 


13,650 


7.40 


19,570 


3,f»00 


2.70 


8,455 


5.10 


13,890 


7.50 


19.825 


3,700 


2 80 


8,670 


5.20 


14,130 


7.60 


20,080 


3,900 


2.90 


8.885 


5.30 


14 370 


7.70 


20,a35 


4,100 


3.00 


9,100 


5.40 


14,610 


7.80 


20,590 


4,300 


3.10 


9,325 


5.50 


14,850 


1 7.90 


20,845 


4,500 


3.20 


9,550 


5.60 


15,090 


8.00 


21,100 


4,700 


3.30 


9,775 


. 5.70 


15,330 


8.50 


22,450 


4,900 


3.40 


10,000 


580 


15,570 


9.00 


23,900 


5,105 


3.50 


10,225 


5.90 


15,810 


9.50 


25,300 


5,310 


3.60 


10,450 


6.00 


16,050 


10.20 


26,900 


5. 515 


3.70 


10.675 


6.10 


16,300 


10.25 


28.H00 


5,7L'0 


3.80 


10,900 


6.20 


16,f50 


11.30 


HO,aOO 


5,925 


3.90 


11,125 


6.30 


16,800 


lj.35 


32.200 


6,130 


4.(0 


11,350 


6.40 


17,050 


12.40 


34,100 


6,335 


4.10 


11,580 


6.50 


17,300 


12.45 


36,200 


6,540 


4.20 


11.810 


6.60 


17,550 


13 50 


38,400 


6,745 


4.30 


12,040 


6.70 


17,800 


13.55 


41,000 


6,9r0 


4.40 


12.270 


6.80 


18,050 


14.60 


43,700 


7,165 


4.50 


12,500 


6.90 


18,300 


14.65 


46,800 


7,380 


4.60 


12,730 


7.00 


18,550 


15.70 


50,400 


7,595 


4.70 


12,960 


7.10 


18,805 







Discharge measurements of Wisconsin River at Kilboum^ Wis. 



Date. 



1908. 
March 3*. 



Hydrographer. 



Width. 



G. A. Gray 



Feet. 
253 



Area 
of sec- 
tion. 



Sq. ft. 
1,730 



Mean 
velo- 
city. 



Ft. per 
sec. 

1.75 



Gage 
height. 
Water 

sur. 



Dis- 
charge 



Feet. \^ec -ft. 



1.5. 



3,081 



Av. th. 
of ice. 



Feet. 
1.1 



I 



* Note— Velocities were observed at 0.2 and 0.8 of the depth. 



Depth 

of 
snow. 



Feet. 
No, 
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The United States Geological Survey has maintained regular gag- 
ing stations at Necedah and Merrill since November, 1902. As the 
rainfall during 1904 was very close to the average rainfall for the 
past thirty years, tKe run-off data for this year are especially valuable. 

Rainfall records for this drainage area are given elsewhere in this 
report. The following tables give the run-off data: 

I>ischarge measurements of Wisconsin River near Necedah, Wis.t in 1902, 1903, 

1904, 1905, 1908, 



Date. 



Uydrographer. 



Width. 



1902. 

December 2 L. 

December 28 



R. Stockman 
.. do 



1906. 

January 13^ do 

February 5^ do 

Marcb 5^ do 

March 26 Johnson and Stockman 

April 3 L. R. Stockman 

April 28 do 

June 12 do 

July 7 do 

Augrust 19 do 

September 4 do 

October 12 do 



1904. 

January 12^ B. Johnson, Jr 

May 11 do 

May 23 Johnson and Hanna 

July 16 B. Johnson, Jr 

September 21 do 

October 14 F. W. Hanna 



Feet. 



280 

284 
284 



1906. 

April 4 S. K. Clapp .. 

May 25 do 

June 12 M. !>. Brennon 

August 9 do 



220 
80O 

281 
316 
302 
276 
314 



286 
317 
314 
294 
294 
449 



317 
437 
314 



Area of 
section . 



Square 
feet. 



Mean Ga^e 

velocity. , heightf. 



Feft per 
second. 



2.617 
2,360 
2,411 
5,405 
4,206 
3,860 
3.28» 
4,708 
2,832 
2,463 
3,871 



2.081 
4,685 
3,717 
3,525 
1,888 
6,216 



5,777 
4.437 
6,017 
3,846 



1.18 
1.26 
1.09 
3.94 
9.42 
1.84 
1.79 
4.43 
2.46 
2.05 
3,28 



1.33 
3.65 
2.67 
1.66 
2.08 
5.71 



5.07 
3.23 
4.99 
2.4 



Feet. 

4.90 
5.4Q 



5.66 
5.80 

5.80 
11.05 
7.56 
6.50 
6.0O 
10.50 
6.20 
5.30 
9.43 



4.60 

9.60 
7.06 
5.80 
4.92 
13.35 



12,33 
7.66 

12.9 
6.85 



Dis- 
charge. 



Second- 
i feet. 

3,875 
3.534 



2.840 
2,585 
2,422 

21,280 

10,190 
7,123 
5,888 

20,860 
6,960 
5,047 

12.500 



3,000 
17,110 
9,921 
5,845 
3,800 
334,420 



29,280 

13,350 

30,050 

9.268 



Note.— Width Is the actual width of water surface, not including piers. Area of sec- 
tion is the total area of the measured section, including both moving and still water. 

^ Frozen. 

* Add to this discharge 3,000 second-feet overflow. 

Discharge measurements under ice of Wisconsin River near Necedahr Wis. 



Date. 



1903. 
January 29.. 
February 19. 



Hydrographer. 



G. A. Gray 
do .... 



I Area 
Width, .of, sec- 
tion . 






^\^i!f" ii^i*A\, Dig- Av. th.i^fPt^ 
cit'y: ; Water, charge, of i.e., 3^-f^. 



1.550 
1,399 



sec. 
1.27 

i.r4 



Feet. Sq.ft. ^^'J?®^! Feet. Sec.-ft 



5.15 '1.963 I 
5.7 j 2,281 I 



1.0 
1.1 



Feet. ; Feet. 



None. 

.2 
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Record of ice thickness, 1907-8. 



1908. 



Dec. 


22 


River closed. 




Dec. 


24 


Average 


thickness of 


Dec. 


31 


do 




do 


Jan. 


7 


do 




do 


Jan. 


14 


do 




do 


Jan. 


21 


do 




do 


Jan. 


28 


do 




do 


Feb. 


4 


do 




do 


Feb. 


11 


do 




do 


Feb. 


18 


do 




do 


Feb. 


25 


do 




do 


Mch. 


3 


do 




do 


Mch. 


10 


do 




do 


Mch. 


10 


Ice went 


out. 





ice 



Feet. 

0.5 
0.6 
0.7 
0.7 
0.8 
1.1 
1.0 
1.2 
0.9 
1.1 
0.9 
.08 



Mean daily gage height in feet, of Wisconsin River near Necedah, Wis., Be- 

cemher 2, 1902, to December 31, 1901* 



Day. 



1. 

2. 
3. 
4. 
b. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
IS. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

28. 
27. 
23. 
29. 
30. 
31. 




1903. 



4.90 
4.95 
5.10 
4.85 

4.75 
4.70 
4.90 
4.85 
5.25 

5.20 
5.40 
5.25 
5.30 
6.35 

5.65 
6.6S 
5.30 
6.50 
5.46 

5.30 
5.30 
5.40 
5.60 
6.40 

6.30 
6.60 
6.15 
6.05 
6.20 
6.00 



Jan. 



Feb. 



Mar. 



Apr. 



May. 



June. 



July. 



5.90 


5.75 


5.75 


7.70 


6.65 


5.90 


5.70 


5.60 


7.55 


8.30 


5.80 


5.90 


5.85 


7.35 


9.36 


5.75 


5.80 


5.80 


7.50 


9.76 


5.60 


6.75 


5.75 


7.40 


9.96 


5.70 


5.90 


5.80 


7.25 


10.15 


5.66 


5.80 


5.90 


7.15 


10.05 


5.45 


5.70 


5.50 


7.20 


9.70 


5.60 


5.60 


5.50 


7.10 


9.30 


5.50 


6.80 


6.25 


7.25 


8.80 


5.45 


5.75 


6.40 


7.06 


8.25 


5.50 


5.65 


7.05 


6.90 


8.15 


5.65 


5.90 


7.65 


6.80 


8.45 


5.75 


5.80 


6.75 


6.75 


9.05 


5.45 


6.76 


7.30 


6.80 


9.80 


5.80 


6.65 


7.75 


6.95 


10.10 


5.65 


6.66 


8.35 


7.10 


9.90 


6.55 


6.65 


8.70 


7.26 


9.35 


6.45 


6.75 


8.85 


7.10 


8.70 


6.76 


5.70 


10.00 


6.90 


8.30 


5.65 


5.70 


11.40 


6.50 


7.95 


5.55 


5.65 


12.70 


6.56 


7.90 


5.85 


5.55 


13.55 


6.30 


7.75 


5.80 


5.70 


12.85 


6.20 


7.45 


5.80 


5.65 


11.80 


6.05 


7.35 


5.65 


5.65 


10.90 


6.10 


7.60 


5.85 


5.70 


io.a5 


6.35 


8.00 


5.80 


5.85 


9.35 


6.50 


8.70 


5.70 




8.95 


6.85 


9.55 


5.80 




8..50 


6.60 


10.55 


5.80 




8.00 




11.00 



10.55 
9.85 
8.85 
8.15 
7.60 

7.40 
7.15 
6.85 
6.65 
6.65 

6.20 
6.0O 
6.15 
5.85 
6.70 

6.45 
5.35 
5.60 
5.45 
5.25 

5.15 
4.90 
5.20 
4.95 
4.70 

4.80 
4.75 

4.80 
4.70 
4.85 



4.70 
4.60 
7.70 
8.90 
10.10 

10.00 

10.60 

10.60 

9.70 

8.40 

7.80 
7.50 
7.10 
6.70 
6.56 

6.25 
6.00 
6.10 
5.90 
6.0O 

5.90 
5.60 
6.40 
6.20 
5.30 

5.30 
5.00 
5.10 
5.00 
4.f)0 
4.80 



Aug. 



4.80 
4.95 
4.75 
4.80 
4.85 

5.65 
6.66 

7.75 
8.00 
7.70 

7.50 
7.20 
6.90 
6.70 
6.70 

6.40 
6.20 
6.40 
6.10 
6.70 

5.90 
5.40 
5.10 
5.10 
5.40 

5.20 
5.30 
5.,30 
5.20 
5.00 
5.00 



Sept. 



Oct, 



Nov. 



Dec. 



5.20 


7.10 


5.70 


5.50 


6.00 


6.. 56 


5,40 


6.80 


5.70 


5.30 


6.80 


6.75 


5.30 


7.05 


5.56 


5.40 


8.30 


6.46 


6.60 


9.05 


5.30 


6.10 


8.95 


5.50 


6.10 


9.15 


5.35 


6.80 


9.80 


5.30 


7.30 


9.80 


5.25 


7.30 


9.35 


5.30 


7.20 


8.90 


6.30 


8.60 


8.30 


6.30 


10.90 


7.90 


6.36 


12.50 


7.65 


5.25 


13.40 


7.65 


6.36 


14.60 


7.25 


4.90 


14.60 


6.96 


4.90 


14.60 


7.00 


5.00 


13.80 


6.95 


5.10 


12.70 


6.55 


5.05 


11.40 


6.40 


4.95 


10.60 


6.40 


6.20 


9.90 


6.30 


5.20 


8.70 


6.10 


5.05 


8.15 


6.05 


5.00 


7.95 


5.95 


5.15 


7.65 


6.00 


5.00 


7.55 


5.80 

6.70 


5.40 



5.60 
C.20 
6.90 
7.10 
6.80 

6.80 
6.60 
6.70 
6.50 
6.40 

6.30 
6.00 
14. lo 
4.40 
4.50 

4.40 
4.00 
4.40 
4.30 
5.00 

4.80 
4.90 
4.90 
4.80 
4.70 

4.70 
4.90 
4.80 
4.90 
4.90 
4.90 



1 River frozen December 13 to 31. 



123 WATBK POWERS OF WISCONSIN. 

Mean daily gage height, in teet, of T/ViHcon&in River near Necedah, 
cember 2, 1902, to December 31. ^.'i«— Continued. 



Day, 


J4D. 


Feb. 


.„. 


Apr. 1 May. 


.Io»e. 


Jul,. 


Ang. 


Sept. 


0... 


KO,. 


Dec. 


^ ISW. 


s.ro 

S.'jO 

5.(10 

s.oo 

5.W 

6.30 

5.30 

.illO 
5.W 

slao 

5.20 
5!o0 


i.SO 

5^20 
5.00 

5!sO 

s!so 

'5! 20 

slio 

S.20 
3.30 


s.so 

s.ao 
5.x 

5.00 


e.eo 
fi.SO 

9:30 


9.80 
8!»0 

7.70 
7.40 

io'm 

llitW 






4.50 

i.aa 

t'.m 
i.m 

t.30 
I'.sa 

,1.30 
5.40 

5! 30 
,>.70 

5.00 
4.70 

4!<J0 
1.90 

S.IJO 
5.S0 
4.00 


1,30 
t.BO 

l.SO 
4.80 
1.30 
5. so 
6.30 
5.90 
S,TO 
5,70 
5,30 

5:30 

siao 
i.eo 

5.30 

s'.-m 

4! 30 

t'.s: 
4.ao 




0.60 
6.S0 

flilO 

a, 60 

5^00 
5.20 
5.S0 
5.50 

siar 
5.50 
S.30 
4.80 
5.00 

s;4o 

5. so 
4.90 
5.50 

4! 80 








» 

50 

70 

TO 
10 




iO 

» 

10 

SO 

so 

90 
» 

ro 

70 


1 


45 

10 

20 
00 

40 

40 
90 
00 
50 

30 
30 




















































































































31 


"i'w 



.e 


July. 


Au«, 


Sepl. 


o„. 


Not. Dec. 


^0 


7K1 


■-. 'fl 


-^ 


II, on 


5.80 '5 


411 












































































,V4" 


8,55 






















IO 




































5.00 


5,ao i 










































5.50 ; 


fl) 










































^u 










































.SI) 
















so 












10 




5TC 


i'v> 


TW 








so 


,^,75 


.1,70 




6.80 
















s'lo 7 




J« 


5.10 








S,50 t 


Sn 
































s.ao 


,i),70 




9.00 




10 
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Daily gage height, in feet, of Wisconsin River near Necedah, Wis., for 1906. 



Day. 



Mar. 


Apr. 


May. 


June. 


July. 


Auff. 


Sept. 


Oct. 


Nov. 



Dec. 



1906. 






1 




8.5 


2 




9.85 


3 




9.5 


4 




9.8 


6 


6.5 


10.2 


6 


6.7 


10.4 


7 


6.5 


11.6 


8 


6.5 


13.0 


9 


6.5 


13.0 


10 


6.5 


12.9 


11 


6.4 


13.0 


12 


6.4 


13.2 


13 


6.4 


13.0 


14 


6.4 


12.85 


15 


6.4 


13.0 


16 


6.4 


13.3 


17 


6.4. 


13.3 


18 


6.4 


12.9 


19 


6.3 

6.3 
6.4 
6.4 
5.7 
5.7 


12.1 


20 


11.3 


21 


11.0 


22 


10.8 


23 


10.6 


24 


10.1 


25 


6.2 


9.6 


26 


6.5 
0.7 


9.15 


27 


8.75 


28 


7.1 


8.4 


29 


7.1 


8.2 


30 


7.9 


7.9 


31 


7.9 





7.0 


8.0 


7.7 


7.8 


7.65 


7.5 


7.5 


7.4 


7.6 


7.2 


7.7 


6.4 


7.7 


6.0 


7.85 


7.4 


7.5 


8.45 


7.35 


8.75 


7.1 


8.0 


7.0 


8.4 


6.9 


7.8 


6.75 


7.4 


7.5 


6.9 


8.1 


6.8 


7.85 


6.7 


7.8 


6.3 


7.25 


6.4 


7.2 


5.9 


6.85 


6.3 


6.7 


6.8 


6.6 


8.1 


6.2 


8.3 


6.4 


7.7 


6.4 


7.3 


6.4 


7.7 


7.2 


8.3 


8.75 


8.4 


8.7 


8.6 


8.5 





8.2 

7.65 

7.4 

7.85 

8.0 

7.8 

7.2 

6.75 

6.4 

6.35 

6.3 

6.0 

6.0 

5.8 

5.6 

5.5 

5.1 

5.3 

5.3 

5.3 

5.35 

5.35 

5.2 

5.^5 

5.1 

5.05 

5.0 

5.2 

4.5 

5.1 

4.6 



4.8 


6.7 


4.8 


6.8 


4.8 


5.9 


4.9 


6.0 


4.9 


6.2 


4.7 


6.45 


5.3 


6.25 


4.9 


6.1 


5.05 


5.9 


4.8 


5.3 


4.95 


5.8 


5.0 


5.2 


5.0 


4.9 


5.3 


4.9 


5.0 


4.95 


4.95 


4.9 


5.0 


5.15 


5.05 


5.7 


4.S 


5.2 


4.7 


4.9 


5.1 


5.0 


4.8 


5.25 


4.9 


5.3 


5.95 


5.2 


6.7 


5.6 


6.9 


5.45 


6.7 


5.3 


7.3 


5.15 


7.9 


5.2 


7.5 


5.15 


7.15 





4.8 


6.65 


8.5 


5.2 


6.4 


7.9 


4.8 


6.7 


7.0 


4.6 


6.7 


7.1 


4.8 


0.2 


7.1 


4.P 


6.1 


6.6 


4.85 


6.0 


6.5 


4.4 


6.55 


6.5 


4.85 


5.4 


6.5 


4.9 


5.1 


6.1 


4.75 


5.75 


6.6 


4.8 


'^.O 


6.7 


4.0 


5.9 


6.2 


5.1 


5.3 


5.9 


4.75 


5.3 


5.85 


5.15 


5.3 


6.0 


5.0 


5.2 


6.4 


4.8 


5.2 


7.6 


4.65 


5.7 


7.6 


4.8 


6.4 




5.1 


6.35 




5.56 


6.35 




6.0* 


5.7 




5.75 


5.4 




5.75 


5.6 




6.0 


5.6 




7.0 


6.5 




7.1 


7.1 




6.9 


8.0 




7.0 


8.9 




6.6 







Note.— Ice conditions January 1 to April 2, approximatelj'. 
thick. Ice conditions from about December 17 to 31. 



During March ice 1.6 feet 



Mean daSly gage hqigfit in feet, of Wisconsin River at Necedafi, Wisconr- 

sin, for 1907. 



Day. 



Mar 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 



Dec. 



1907. 
1 


1. 


2 


2 




4 




5 




6 




7 




K 




9 . 




10 




11 




12. . 




13 


6.40 

6.55 

G.40 

6.35 

0.40 

6.60 

6.85 

6.40 

6.20 

6.30 

6.90 

7.20 

7.90 

9.05 

lO.CO 

11.70 

13.20 

13.50 

13.30 


14 


16 


16 


17 


18 


19 


20 


21 


22 


23 


24 


25... 


26 


27 


28 


29 


30 


31 



13.30 

13.30 

12.70 

11.75 

10. ys 

10.50 

10.70 

10.45 

10.00 

l>.60 

9.20 

8.75 

8.90 

S.90 

9.0O 

S.80 

8.35 

8.20 

8.00 

7.80 

7.70 

7.60 

7.60 

7.55 

7.80 

8.00 

8.00 

8.20 

8.20 

8.05 



8.05 


6.60 


7.75 


6.60 


7.75 


6.40 


7.70 


6.70 


7.70 


6.40 


7.65 


6.00 


7.70 


6.20 


7.30 


6.05 


7.30 


5.95 


7.30 


5.S5 


7.10 


6.10 


7.40 


5.90 


7.10 


6.00' 


7.05 


0.00 


7.10 


6.00 


6.90 


G.05 


7.10 


5.65 


7.70 


6.05 


8.20 


5.55 


8.40 


5.65 


8.30 


5.50 


8.10 


5.90 


7.80 


5.60 


7.50 


5.70 


7.25 


6.0O 


7.40 


6.15 


7.45 


6.00 


7.20 


5.75 


6.90 


5.80 


7.20 


5.70 


7.00 





5.2 

5.7 

5.9 

6.4 

6.6 

7.1 

7.4 

7.5 

7.0 

6.7 

6.56 

6.3 

6.15 

5.9 

5.5 

5.S 

0.2 

5.4 

5.4 

5.8 

5.6 

6.6 

6.0 

6.8 

5.8 

6.1 

5.4 

6.35 

4.85 

5.5 

5.1 



4.85 


4.6 


5.1 


4.15 


4.8 


5.05 


4.75 


4.6 


4.8 


4.4 


4.9 


4.6 


4.7 


4.55 


4.6 


4.4 


4.5 


4.0 


4.5 


4.8 


4.S 


4.45 


4.3 


4.45 


4.26 


4.4 


4.6 


4.6 


4.3 


4.55 


4.7 


4.4 


4.7 


4.7 


4.75 


4.6 


4.2 


4.7 


4.85 


4.76 


4.4 


5.4 


4.6 


8.6 


4.8 


9.7 


4.8 


9.8 


4.8 


8.8 


4.6 


8.6 


5.0 


7.45 


4.9 


7.1 


4.9 


6.75 


4.95 


6.5 


4.8 





6.3 

6.2 

6.0 

5.75 

5.7 

5.7 

6.45 

5.4 

6.35 

5.2 

5.0 

6.25 

5.2 

4.75 

5.4 

5.2 

4.8 

4.9 

4.85 

5.5 

4.65 

6.2 

4.85 

4.85 

4.6 

4.8 

4.8 

4.6 

5.05 

4.9 

4.6 



4.7 


4.7 


4.7 


4.0 


4.8 


4.3 


4.5 


4.55 


5.5 


4.45 


4.9 


4.6 


4.5 


4.7 


4.5 


4.35 


4.8 


4.2 


4.8 


4.5 


4.4 


4.7 


5.1 


4.5 


4.8 


4.7 


4.6 


4.4 


4.4 


4.4 


4.7 


4.5 


4.3 


4.5 


4.5 


4.6 


4.6 


4.6 


4.35 


5.8 


4.4 


5.7 


4.5 


.. (0 . 


4.6 




4.8 




4.6 




4.76 




4.4 




4.7 




4.7 




4.5 









^ River frozen. 
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&z. 


ohj'ree 


.?S, 


olSrw 


&,. 


charge 


hS,. 


DiBcbarge. 


5 


el. 

3 
9 


Sec.-fefl. 

s.eaa 
t'.Qao 

5.0» 


JTf 




Sec- feel. 

e!«eo 
7 '430 

8.58D 


Fe. 


3 

a 

s 
9 

s 


Sec -ft. 

a.IBO 
9.460 
B,7W) 
lO.OflO 

io.3e« 

10.9?0 
10,1S) 


Fe 


S 






Se.ond 

M 
M 

as 

IB 


IflO 
800 

360 
000 

800 
209 

geo 

870 
380 



' Elood In JDly chnneed clianael. 

Bating taJtle for Wisconsin River near Necedah, Wis., from July 6 to Decem- 
ber 12. 1903. 



Qaee 


charge. 


Qase 
heigbt. 


cha"; 


Oan 
belglt. 


Dia- 


Ak, 


DiBcha 


». 


Feei. 


Bee- feet 


Fetl. 


Sec. feet. 


Feet. 


See.-feet. 


Feet. 


Second- feet. 


4.S 


4,m 


81 








»a 






























! 


3 

5 
6 








9'.m 
0.»O 


\ 




II^IO 

laiwo 
u!«o 

15. ISO 


11 
IS 


5 


It 

24 

K 


aoo 

700 


0,0 


<s.m 


7,3 


10,130 











Ga«e 
beigbt. 


■ih^r^ 


hBlBht, 


Dia- 


Gbkb 


ch^r*" 


Qate 
heigbt. 


Ditchaigt^. 


4!t 


3>40 
3,4fiO 


S 




5;i30 

slaoo 

0.170 

rioio 


/■v 


i 


Sre.'feel. 
S.50O 

e;ioo 

loiooo 
10, WW 

iilsoo 
niaoo 




a 

s 


Si 


feet. 
600 

am 
soo 

400 
900 
400 
810 
860 

750 
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Rating table for Wisconsin River near Necedah Wis., from January i, 1905, to 

December 31, 1906, 



Q&fte 


Dis- 


Gasre 


Dis- 


Gape 


Dis- 


Gage 


Discharge. 


height. 


charge. 


hcifirht. 


charge. 


height. 


charge. 

• 


height. 


Feet. 


Sec- feet. 


Feet. 


See. -feet. ' 


Feet. 


Sec. -feet. 


Feet. 


Second-feet 


4.00 


1,800 


5.50 


5,130 


7.00 


9,400 


9.80 


17,800 


4.10 


2,000 


5.60 


• 5,380 


7.20 


10,000 


10.00 


18,400 


4.20 


2,200 


5.70 


5,640 


7.40 


10,600 


10.50 


19,900 


4.30 


• 2,400 


5.80 


4.900 


7.60 


11.200 


11.00 


21,400 


4.40 


2,600 


5.90 


6,170 


7.80 


11,800 


11.50 


23,610 


4.50 


2,810 


6.00 


6,440 


8.00 


12,400 


12.00 


25,860 


4.60 


3,020 


6.10 


6,720 


8.20 


13,000 


12.50 


28,230 


4.70 


3,240 


! 6.20 


7,010 


8.40 


13,600 


13.00 


30,750 


4.80 


3,400 


i 6.30 


7,300 


8.60 


14.200 


13.50 


38,450 


4.90 


3,690 


6.40 


7,600 


8.80 


14,800 


14.00 


46,200 


5.00 


3,920 


6.50 


7,900 


9.00 


15,400 


15.00 


61,800 


5.10 


4,150 


6.60 


8,200 


9.20 


16,000 


16.00 


77,500 


5.20 


4,390 


6.70 


8,500 


9.40 


16,t»0 


17.00 


93,300 


5.30 


4.630 


1 6.8? 


S.800 


9.60 


17.200 


18.00 


109.200 


5.40 


4,880 


1 6.90 


s.lm 











The last table .is applicable only for open-channel conditions. It is based on 23 dis- 
<?harge measurements made during 1902-1905. It is well defined between gage heights 4.5 
feet and 10.5 feet. The table has been extended beyond these limits. From gage height 
6.3 feet to 11 feet the rating curve is a tangent, the difference being 303 per tenth. Above 
11 feet the bank overflows, which causes the discharge to increase at a greater rate per 
foot. 



Estimated monthly discliarjge of Wisconsin River near Necedah, Wis., 1903 

to 1906. 

[Drainage area, 5,800 square miles ] 



Date. 



1903. 

January 

February 

March^ 

April 

May 

June 

July 

August 

September 

October 

November 

December 1-12^. 

1904. 

January 

February 

March 

April 

May 

.Tune 

July 

August 

September 

October 

November 

December 



Discharge. 



Maximum, 



Sec. -feet. 



Aliniraum. 



30,450 
10,670 
21,200 
19,760 
21,240 
12,400 
34,840 
18,520 
5,945 
9,520 



21,100 

28,720 

22,280 

9,700 

6,170 

10,600 

33,830 

9,700 



Sec-feet. 



Mean. 



Run-off. 



Per square 
mile. 



6,015 
7,OT0 
3,540 
3,400 
4,125 
4,890 
5,840 
4,350 
^5,630 



7,300 
9,400 
5,640 
2,810 
2,400 
2,400 
6,170 
3,460 



Ser.-fiet. 

22,600 

22,560 

11,859 

8,322 

14,492 

6,897 

9,023 

6,648 

15,832 

10,586 

5,007 

^7,798 



12,830 

15,250 

11,350 

5,926 

3,845 

5,227 

13,990 

5,698 



Sec. -feet. 

0.45 

.44 

2.04 

1.43 

2.50 

1.19 

1.60 

1.15 

2.73 

1.83 

.86 

51.34 



2.21 
2.63 
1.96 
1.02 
.663 
.901 
2.34 
.982 



Depth. 



Inches. 

0.52 

.46 

2.35 

1.60 
2.83 
1.33 
1.80 
1.33 
3.05 
2.11 
.96 
^60 



2.47 
3.03 

2.19 
1.18 
.764 
1.01 
2.70 
1.10 



Rainfall.i 



Inches. 

0.36 
.91 
2.33 
4.06 
6.23 
1.26 
6.11 
6.26 
5.86 
2.11. 
1.09 
.88 



.33 
1.20 
1.49 
2.01 
6.20 
4.81 
3.28 
3.21 
4.53 
5.70 

.25 
1.80 



1 Rainfall for 1903 is the average of the recorded precipitation at the following stations: 
Antigo, Koepenick, Stevens Point, Wausau, Amherst, Grand Rapids, and Medford! 
That for 1904 includes the same stations, except Medford and adding Minocqua and 
Prentice. 

2 Estimated. 

8 March 1 to 9, inclusive, estimated. 
* River frozen December 13 to 31. 
^ Twelve-day period. 
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Estimated monthly discharge of Wisconsin River near Necedah, Wis., for 190$ 

to 190e—Qontimie^. 



Date. 



Bischarse. 



Maximum. 



Minimum. 



Mean. 



Ran-otf. 



Per sciuare 
mile. 



1905." 

March 21-30 

April 

May 

June 

July 

August 

September . 

October 

November . 
December . 



The year. 

1906. 



April 

May 

June 

July 

August 

September 

October 

November 

December 1-19^, 

1907. 



January 

February 

March, (a) 

April 

May 

June 

July 

August 

September 

October 

November 

December, (b) 

The year. 



Sec- feet. 



25,500 

35.370 

17,800 

93,300 

15,700 

9,700 

13,600 

9,400 

5,900 

14,800 



35,400 
14, GOO 
14,600 
13,000 
12,100 
8,800 
9,700 
15,100 
13,900 



38.450 

35,370 

13,(500 

8,500 

10,900 

4,150 

17,800 

7,300 

5,130 

5,900 



Sec.-f et. 



3.920 
6,170 
6,305 
7.300 
4,150 
3,920 
4,630 
3,240 
3,460 
4,150 



12,100 
7,010 
6,170 
2,810 
3,240 
3,690 
2,690 
4,150 
6,010 



Sec.-Jeet. 



9,037 

15,790 

11,060 

23,320 

8.711 

6,099 

7,419 

5,748 

4,667 

8,838 



2e,600 
10,500 
10,800 
6,570 
5,240 
5,140 
4,840 
6,760 
8,160 



7,300 
10,900 
9,100 
5,130 
3,575 
2,200 
1,800 
3,000 
2,400 
1,800 



13,000 
16,075 
10,900 
6,440 
6,200 
3,240 
4,270 
4,390 
3,025 
3,025 



Sec. -feet. 



1.56 
2.72 

1.91 
4.02 
1.50 
1.05 
1.28 
.991 
.805 
1.53 



3.90 

1.81 
1.86 
1.13 
.903 
.886 
.834 
1.17 
1.41 



2.24 

2.77 
1.88 
1.11 
1.07 
0.55 
0.73 
0.75 
0.52 
0.52 



Depth. 



Inches. 



1.80 
3.03 
2.20 
4.48 
1.73 
1.21 
1.42 
1.14 
0.90 
1.76 



4.35 
2.09 
2.08 
l.SO 
1.04 
.99 
.96 
1.30 
1.00 



2.58 
2.98 
2.16 
1.24 
1.23 
0.63 
0.81 
0.86 
0.58 
0.60 



Rainfall. 



Inches. 



1.29 
1.76 
4.18 
7.54 
2.64 
5.47 
3.44 
1.93 
1.7? 
1.13 



32.29 



1.58 
4.17 
5.63 
2.37 
4.25 
2.95 
2.84 
3.19 
1.36 



1.61 
0.37 
1.61 
2.26 
1.65 
3.30 
3.17 
3.10 
5.75 
0.7? 
0.69 
0.75 



24.98 



1 Discharge values December 17 to 19 corrected for ice conditions. 

2 No estimate for ice period. 

(a) 13-81 only. 

(b) 1-26 only. 

Note. — Values for lOOG good. 
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Discharge measurements of Wisconsin River at Merrill, Wis., in 1902, 1905, 

190Jfy 1905, 1906 and 1907. 



Date. 



Hydrographer. 



1902. 



November 17. 
December 10. 



1903. 

January 20^.. 
February 16^. 

March 20 

May 173 

June 172 

July 13 

August 2?2... 
September 11. 
October 24 



1904. 

May 12^ 

June 5 

July 152 

September 21. 

October U 

November 30^. 



1905. 



April 10. 
May 26., 
June 10. 
July 10.. 



1906. 

January 24^. 
April 232.... 



1907. 

April 4 

June 13 

July 12 

Augrust 14 — 
September 17 



L. T». StiU'kman 
... do 



E. 
L. 



do 
do 
do 
do 
<!<> 
do 
do 

R. 



Murphy . 
Stockman 



E. Johnson, Jr. 

.... do 

.... do 

... do 

F. W. Hanna . 
B. Johnson, Jr. 



S. K. Clapp .. 

... do 

M. S. Brennan 
.... do 



do 
do 



A. n. Horton 
G. A. Gray . 

do 

do 

do 



Width. 



FW't. 



Area of 
sectiou. 



Hqvare 
ftet. 



310 
310 
344 
332 
308 
305 
2S3 
343 
334 



334 
334 
334 
312 
327 
306 



334 
324 
334 
332 



331 
334 



328 
324 
316 
292 
293 



718 
669 
2,639 
2,232 
1,269 
1,424 
1,115 
1,759 
1,594 



2,2<0 
2,286 
l,3fi6 
1,210 
2,333 
1.237 



2,189 

1,679 
2.334 
1,596 



1,090 
2,300 



2,417 
1,348 
1,175 
924 
1,021 



Mean 
velocity. 



Feet per 
atcoiid. 



Gage 
height. 



1.91 
1.86 
3.7S 
3..54 
1.73 
2.10 
2.2Q 
3.19 
2.61 



3.71 
4.19 
1.96 
1.91 
4.42 
1,85 



3.84 
2.69 
4.06 
2.73 



1.80 
4.34 



4.93 
2.26 
2.07 

1.68 
1.82 



1 Partly frozen. 

'Affected by log Jam. 

3 Partly frozen; discharge about 50 per cent of open channel. 

* Logs running. 



Feet. 

7.6 
3.8 



4.06 
3.70 
8.90 
6.85 
4.^72 
5.70 
6.00 

6.08 



7.85 
8.25 
5.30 

5.01 
8.25 
4.97 



7.S 
6.25 
8.17 
6.48 



6.92 
8.26 



8.47 
5.63 
5..'?3 
4.62 
5.00 



Dis- 
charge. 



Second 
feet. 

9,015 
1,394 



1,376 
1,250 
9,995 
7,893 
2,258 
2,993 
2,638 
5,614 
4,159 



8,242 
9,587 
3,107 
2,312 
10,323 
2,294 



8,396 
4,519 
9.478 
4.357 



1,980 
10,000 



11,215 
3,084 
2,4']1 
1,573 
1,876 



WATER POWERS OF WISCONSIN. 



Jfean daily gage height, in feet, of Wisconsin River at Merrill, Wis., November 
IG. 1902, to December 31, 1907. 
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WISCONSIN RIVER SYSTEM. 



Heart daily gage height, i« feet, of Wiscontin River at Merrill, 
16, 1902, to December 31, J906~Coiitinuea. 
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WATER POWERS OF WISCONSIN. 



Mean daily gage height, in feet of Wisconsin River at Merrill for 1907. 



Day. 



1W7 

1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 ,, 

18 , 

19 , 

20 

21 

22 

23 

24 

25 

20 

27 

28 

29 

31 



Jan. 



Feb. 



4.9 
5.25 

5.15 
5.05 
5.0 

5.G 

5.1 

5.15 

5.25 

5.1 

5.05 

5.0 

5.5 

5.25 

5.2 

5.3 

5.2 

5.35 

5.05 

5.2 

5.^ 



Mar. I Apr. : May. 



4.9 


5.15 


5.15 


5.0 


5.0 


5.2 


4.85 


5.1 


4.8 


5.2 


4.95 


5.15 


4.95 


5.05 


5.0 


5.05 


5.15 


6.2 


5.25 


4.96 



5.0 
5.1 
5.25 

6.2 

4.95 

5.3 
4.9 
5.0 
5.0 
b.iSb 

5.35 

5.35 

5.1 

5.1 

5.1 

5.1 

5.35 

5;03 



5.2 

S.2 

5.3 

5.45 

4.75 

5.25 

5.2 

5.1 

4.9 

5.4 

5.25 

5.06 

5.25 

5.1 

4.75 

4.7 

4.9 

4.75 

5.25 

5.15 

5.4 

5.15 

5.15 



8.00 

8.50 

8.55 
8.10 
7.90 
7.20 
7.10 



5.95 
6.20 
6.45 

0.20 
6.90 
7.10 
6.90 
7.25 

6.75 
6.20 
6.55 
6.70 
6.75 



7.05 

7.0() 
7.01) 
7.25 
7.15 

7.20 
7.05 
fi.J>5 
6.55 
0.05 
6.55 



Jane. 



6.95 


5.80 


6.85 


5.40 


7.:^ 


7.15 


7.05 


5.20 


7.35 


5.80 


7.60 


5.00 


7.25 


6.75 


8.30 


5.70 


0.90 


5.55 


6.50 


5.20 


6.80 


5.50 


6.90 


5.40 


6.55 


5.95 


7.65 


6.20 


8.05 


5.80 


8.S) 


5.85 


8.35 


5.10 


8.05 


4.70 


7.95 


4.90 


7.50 


5.40 



5.40 

5.35 
5.35 
5.15 

4.90 

5.25 
5.20 
5.60 
5.15 

4.90 



5.7 
5.5 
5.35 

5.8 
5.3 

5.4 

5.45 

5.65 

5.5 

5.8 

5.3 

5.1 
5.5 
5.4 
5.35 

5.25 

5.20 

4.95 

3.56 

4.7 

4.5 



July. 


Aug. 


Sept. 


Oct. 


Nov. 


Dec 


1 
5.8 


4.8 


4.1 


5.3 


5.25 


4.4 


5.35 


4.95 


3.5 


6.5 


5.1 


4.35 


5.95 


4.75 


3.8 


5.5 


5.05 


3.9 


5.55 


4.5 


4.05 


6.75 


4.0 


4.4 


5.6 


4.65 


4.5 


5.45 


4.7 


4.35 


5.9 


4.6 


4.15 


5.15 


4.9 


5.06 


5.2 


4.75 


4.65 


4.55 


4.9 


4.6 


6.6 


4.3 


4.4 


5.15 


4.85 


4.75 


5.9 


3.8 


4.25 


5.5 


5.15 


4.8 


5.8 


4.45 


3.3 


5.45 


3.55 


4.4 



5.55 

4.56 

4.85 

4.3 

4.25 

4.4 
4.3 
4.1 
3.8 
3.95 

4.4 

4.65 

5.0 

5.05 

5.3 

5.15 

4.55 

4-. 3 

4.4 

4.7 

4.55 



4.25 
4.45 

4.85 

4.6 

4.2 

4.8 

4.95 

5.1 

8.55 

9.2 

9.1 

8.9 

7.6 

7.35 

6.95 

6.8 

6.35 

6.0 

6.0 

5.6 



5.2 

5.3 

5.35 

4.3 

4.75 

5.2 

5.1 

4.95 

5.15 

4.95 

4.45 

4.55 

4.9 

4.86 

4.9 

4..S5 

3.85 

4.05 

5.15 

5.0 

5.1 



3.85 

4.76 

3.05 

4.2 

4.3 

4.3 
4.55 

4.7 

4.35 

4.9 

5.05 
4.35 
4.35 
4.65 
4.7 

4.3 

5.0 

4.6 

4.45 

4.5 



4.3 
4.36 
4.35 
4.7 

4.7 

4.55 

4.25 

4.3 

4.5 

4.5 

4.7 
4.45 
4..« 
4.45 

3.}y5 

3.75 

4.1 

3.95 

4.85 

4.55 

4.6 



Note.— Reasons nre not on record for the intermission of readings in' March and April. 
Note.— Kiver open all winter, 1907-8. 



Rating tahle for Wisconsin River at highway bridge near Merrill, Wis., from 

June 17, 1903, to December 31, 1904. 



Gage 
height. 


Discharge.! 
Second- 


Gage 
height. 


Discharge. 


Gaee 
height. 

Feet. 


) 

1 

Discharge.! 
Second- 


Gage 
height. 


Discharge. 




Second- 




8eco7id- 


Feet. 


feet. 


Feet. 


feet. 




jeet. i 


Feet. 


jeet. 


4.5 


1,486 


5.5 


3,225 


6.5 


5.485 


8.0 


9,565 


4.6 


1,^5 


5.6 


3,426 


6.6 


5,725 


8.2 


10,225 


4.7 


1,805 


5.7 


3,035 


6.7 


5,975 


• 8.4 


10,885 


4.8 


i,\m 


5.8 


3,855 


6.8 


6,228 


8.6 


11,545 


4.9 


2,140 


5.9 


4,075 


6.9 


6,475 


8.8 


12,205 


5.0 


2,310 


6.0 


4,305 


7.0 


6,725 


9.0 


12,865 


5.1 


2,485 


6.1 


4,535 


7.2 


7,245 


0.5 


14,515 


5.2 


2,665 


6.2 


4,765 


7.4 


7,785 


10.0 


16,165 


5.3 


2,815 


6.3 


5.005 


7.6 


S.345 


10.5 


17,815 


5.4 


3,035 


6.4 


5,245 


7.8 


9,935 


11.0 


19,4a5 
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Sating table for IVisoonsin River at Merrill, Wis., for 1900- 
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Bstimate& monthly discharge of Wisconsin River at Merrill, Wis., tor 1904. 
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WATER POWERS OF WISCONSIN. 



Monthly discharge of Wisconsin River at Merrill, Wisconsin for 1907. 





Discharge. Run-off. 




Month. 


Maximum. 


Minimum. 


■ 
Mean . | 


Per 
square 
mile. 


Depth. 


Rainfall. 


January 

February 

March, (a) 

April, (b) 

May 


Second-feet. 

2,700 

2,785 

2,870 
10,960 
10,160 

6.690 

3,900 

3,040 
12,640 

3,040 

2,620 

2.305 ■ 


Second-feet. 

1,950 
2,090 
1.820 
5,900 
5,205 
1,820 
1,570 
1,170 

690 

990 

490 
1.020 


Second-feet. 

2,390 
2,700 
2,380 
6,300 
6,925 
3,040 
2,870 
1,630 
3.130 
2,700 
1,605 
1.495 


Second-feet. 

0.91 

1.02 

0.90 

2.39 . 

2.63 

1.15 

1.09 

0.62 

1.19 

1.02 

0.61 

0^56 


Inches . 

1.05 
1.06 

.76 
1.74 
3.03 
1.28 
1.26 

.71 
1.33 
1.18 

.63 

.64 


Inches . 

1.24 
0.54 
1.45 
2.25 
1.23 


June 


2.61 


July 


2.81 


Aucrust 


2.61 


September 

October 

November 

December 


6.65 
0.73 
0.52 
0.52 


The year. 


.. 12,640 


490 


3,097 


14.09 


14.72 


23.16 



(a) 1-23 only, (b) 20 days only.* 

Wisconsin River Xear Rhinelander, Wis. 

This station was established December 1, 1905. It is located about 
8 miles southwest of Rhinelander, Wis., at the highway bridge, about 
400 feet below Forbes and Wixson's dam and power station. 

The channel is straight for 400 feet above and below the bridge. 
The banks are of medium height, but do not overflow. The bed of 
the river is rocky and is permanent ; the current is swift. 

Discharge measurements are made from the lower side of the two- 
span highway bridge ; the initial point for soundings is the right end 
of the downstream railing of the bridge. 

A standard ohain gage, which was read during 1906 by E. H. Mil- 
ler and Charles Hagen, is attached to the upstream side of the bridge. 
Length of chain, 18.97 feet. The bench mark is the head of the right 
bolt on the upstream side of the top of the right, upstream cylinder 
pier. It is marked with white paint and the letters "B. M." Eleva- 
tion, 13.96 feet above the gage datum. The reference point is the 
center of pulley of gage; elevation, 17.12 feet above the gage datum. 

Discharge measurements of Wisconsin River near Rhinelander in 1906 and 1907. 



Date. 


Hydrographer. 


Width. 


Area of 
section. 


Qairpt 
heipht. 


Dis- 
charge. 

• 


1906. 
.Ian 27 


M. S Brennan 


Feet. 

209 
215 
216 
211 
211 
196 


SQuare feet. 

473 
822 

656 
708 
785 
380 


Feet. 

2 71 
4.25 
3.60 
3.94 
4.29 
2.55 


Second-feet. 
ol,040 


Apriin 

•Fune 12 


Horton and Brenuan . . 
M.S. Brennan 


2.:)M0 
2,0.")0 


April 6, 1907.. . 
April 6. 1907 


A. H. Hortnn 

A. H. Horton 


2, 393 
2,825 


October 17, 1907... 


G. A. Gray 


704 



a Narrow strip of ic3 along shore. 
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Daily gage height, in feet, of Wisconsin River near Rhinelander, Wis., for 

1905-6. 



Bay. 



1905. 



Dec. 



1906. 



Jan. 



Feb. 



Mar. 



Apr. 



May. June. 



July. 



Aug. 



Sept. 



Oct. 



Nov. 



Dec. 



1. 
2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 

m. 

22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
SO. 
31. 



2.5 


3.0 


2.6 


2.8 


2.8 


3.4 


8.1 


4.1 


!?.8 


3.1 


2.4 


2.95 


2.4 


3.0 


2.6 


2.5 


3.0 


3.3 


3.2 


3.1 


S.7 


2.4 


2.5 


3.1 


2.25 


2.75 


3.0 


2.95 


3.0 


3.3 


2.8 


4.0 


3.1 


3.0 


2»5 


3.0 


2.4 


2.9 


2.7 


« 2.95 


2.96 


3.9 


3.1 


3.6 


3.15 


2.9 


2.5 


2.1 


3.0 


2.75 


2.8 


2.4 


3.0 


3.9 


3.2 


2.1 


1.4 


3.3 


2.8 


2.9 


3.1 


2.75 


2.9 


2.9 


2.8 


4.2 


3.6 


3.1 


3.1 


2.6 


2.9 > 


3.1 


3.05 


2.6 


3.1 


2.8 


3.0 


3.4 


4.3 


3.3 


2.9 


2.5 


1.8 


2.9 


3.1 


3.0 


2.9 


2.4 


3.3 


3.5 


3.9 


2.5 


3.0 


2.8 


2.9 


2.9 


3.2 


2.8 


2.9 


2.7 


3.1 


3.6 


4.3 


2.7 


3.0 


1.7 


3.0 


2.8 


3.0 


2.7 


2.55 


2.8 


3.2 


3.4 


4.4 


2.8 


2.8 


2.1 


3.0 


2.6 


3.0 


2.9 


2.6 


2.6 


3.9 


3.5 


3.5 


3.0 


2.6 


2.5 


2.8 


2.1 


3.2 


2.8 


2.1 


2.6 


4.3 


3.6 


3.6 


3.15 


2.7 


2.7 


2.9 


2,4 


3.1 


2.7 


2.8 


3.0 


4.0 


3.3 


3.5 


2.5 


2.9 


2.6 


2.9 


2.9 


3.2 


2.5 


2.7 


2.96 


4.2 


i3.2 


3.4 


2.8 


2.9 


2.4 


2.2 


2.4 


3.0 


2.7 


2.6 


3.0 


4.3 


2.6 


3.2 


2.6 


2.9 


2.8 


2.5 


2.6 


3.05 


2.7 


2.65 


2.7 


3.8 


3.1 


3.2 


2.85 


2.8 


2.0 


2.8 


2.45 


2.85 


2.9 


2.7 


2.75 


4.4 


3)2 


2.8 


2.8 


2.8 


2.4 


3.15 


2.5 


2.9 


2.7 


2.7 


2.5 


4.1 


3.3 


2.4 


2.8 


2.7 


2.6 


3.0 


1.8 


3.1 


2.8 


2.4 


2.7 


4.6 


3.3 


3.0 


2.85 


1.8 


,a.6 


3.0 


2.4 


3.1 


2.75 


2.* 


2.8 


4.6 


3.1 


8.1 


2.8 


2.7 


2.6 


3.1 


2.8 


2.7 


2.8 


2.45 


2.8 


4.4 


3.2 


3.2 


2.3 


2.7 


2.7 


2.9 


2.3 


2.95 


2.75 


2.5 


2.7 


4.7 


3.1 


3.5 


2.0 


2.9 


2.6 


2.6 


2.2 


3.3 


2.75 


2.4 


2.5 


4.0 


3.1 


3.3 


2.2 


3.0 


1.8 


3.0 


2.1 


2.9 


'2.9 


3.2 


2.7 


3.9 


3.0 


2.5 


2.9 


3.6 


2.3 


2.9 


2.2 


3.0 


2.9 


2.7 


2.9 


3.6 


2.95 


3.1 


3.0 


3.1 


2.4 


3.0 


1.4 


2.7 


a.s 


2.9 


8.0 


H.S 


3.2 


3.2 


3.1 


2.5 


2.46 


3.1 


2.4 


2.9 


2.75 


2.3 


2.95 


3.5 


1.8 


3.7 


2.9 


2.8 


2.4 


3.1 


2.9 


2.7 


2.6 


3.0 


8.8 


3.4 


3.1 


3.1 


S.O 


3.2 


2.4 


3.1 


S.O 


2.(i 


2.9 




2.5 


3.9 


3.05 


8.7 


Z.fl 


3.295 


2.6 


3.1 


8.2 


2.8 


3.0 




2.3 


s.e 


3.C 


3.7 


2.9 


3.0 


2.6 


8.1 


3.1 


2.6 


2.7 




2.7 




8.7 




2.6 


2.9 




3.0 





3.1 

2.15 

3.0 

3.1 

2.8 

2.3 

3.0 

2.65 

2.9 

2.7 

2.9 

2.7 

2.8S 

2.8 

2.8 

2.6 

2.7 

2.3 

2.9 

2.5 

2.7 

2.7 

2.5 

2.5 

2.9 

2.6 

2.9 

2.8 

2.8 

2.2 

3.7 



Note. — No ice record. 

Mean daily gage height, in feet, of Wisconsin River at Rhinelander, Wis- 
consin, for 1907. 



Day. 



Jan. 


Feb. 


Mar. 


Apr. 


May. 


June 


July. 


Aug. 


Sept. 


Oct. 


Nov. 



Dec. 



1907. 



1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
U. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 



2.7 


2.9 


2.0 


4.6 


2.6 


2.4 


2.5 


4.4 


2.5 


2.6 


2.5 


4.9 


2.5 


2.6 


2.6 


4.5 


2.55 


2.9 


2.6 


4.1 


2.5 


2.5 


2.4 


4.5 


2.3 


2.6 


2.6 


4.4 


2.85 


2.6 


2.5 


3.7 


2.85 


2.7 


2.5 


3.7 


2.8 


2.5 


2.5 


3.5 


2.9 


2.6 


2.6 


3.9 


2.8 


3.0 


2.5 


3.9 


2.6 


3.2 


2.5 


3.8 


3.0 


2.6 


2.2 


4.2 


2.5 


3.5 


2.5 


3.5 


2.4 


3.0 


2.5 


3.2 


2.8 


2.6 


2.6 


3.4 


2.8 


3.2 


3.0 


3.2 


3.0 


3.2 


2.5 


3.4 


2.9 


2.8 


2.5 


3.2 


2.4 


2.5 


2.5 


3.4 


2.4 


2.6 


2.9 


3.5 


2.6 


2.6 


3.0 


3.2 


2.9 


2.6 


2.8 


3.5 


2.8 


3.2 


3.4 


3.1 


2.4 


2.5 


3.4 


3.4 


2.6 


2.5 


3.6 


3.5 


2.8 


3.0 


3.8 


3.7 


3.0 




4.3 


3.6 


3.0 




3.8 


3.5 


2.3 




4.5 





3.3 


4.0 


4.1 


4.2 


3.5 


3.0 


3.4 


3.0 


3.7 


3.8 


3.4 


3.2 


4.1 


3.6 


3.4 


3.2 


3.6 


3.9 


3.7 


3.1 


3.6 


3.1 


4.1 


3.0 


4.0 


3.1 


4.3 


3.1 


4.2 


3.1 


3.6 


2.0 


4.3 


2.7 


4.5 


2.5 


4.7 


2.7 


4.3 


2.7 


4.0 


2.8 


4.5 


3.1 


4.2 


1.5 


3.9 


3.1 


4.2 


2.4 


4.3 


.•^.l 


3.0 


3.2 


3.8 


3.2 


3.5 


3.2 


3.8 


2.0 


3.6 





3.1 


2.9 


1.5 


2.6 


2.2 


3.2 


2.4 


2.9 


2.8 


2.8 


3.2 


2.2 


2.3 


2.4 


1.6 


3.1 


. C) . 


2.3 


3.1 


2.5 


3.0 


2.2 


2.3 


2.9 


2.8 


3.^ 


2.7 


2.3 


1.7 


2.8 


3.4 


2.2 


2.3 


2.8 


2.2 


3.0 


2.2 


1.6 


2.8 


2.2 


3.6 


2.2 


2.1 


2.3 


2.2 


3.2 


2.4 


2.0 


2.S 


1.5 


3.1 


1.5 


2.7 


2.6 


2.7 


3.2 


2.6 


2.1 


2.6 


2.6 


3-8 


2.8 


2.7 


1.4 


2.7 


3.4 


2.2 


2.7 


2.5 


2.2 


2.6 


2.2 


1.0 


2-. 8 


2.2 


2.7 


2.3 


2.7 


2.7 


2.1 


3.0 


2.2 


2.9 


2.1 


1.5 


3.0 


1.5 


3.3 


2.6 


2.3 


3.1 


3.1 


3.4 


2.4 


2.2 


3.0 


2.9 


3.7 


1.5 


2.5 


2.0 


2.9 


3.8 


2.6 


2.6 


3.0 


2.8 


3.9 


2.7 


2.2 


3.1 


2.7 


3.8 


2.3 


2.2 


3.0 


2.3 


3.9 


2.2 


1.4 


3.0 


1.5 


3.4 


2.7 


2.7 


3.0 


2.9 


3.2 


2.7 


2.2 


3.3 


2.9 


3.2 


1.5 


2.7 


1.0 


2.1 


3.# 


2.4 


2.5 


2.7 


2.3 


1.6 


2.3 


2.5 


2.« 


2.9 


3.3 


2.2 


2.1 


2.7 


2.2 




2.2 





1.6 
2.2 
2.2 
2.2 
2.2 
2.3 
2.3 
1.7 
2.2 
2.2 
2.2 
2.3 
2.2 
2.2 
1.7 
2.7 
2.2 
2.7 
2.2 
2.7 
2.7 
2.3 
3.1 
2.7 
1.7 
2.5 
2.5 
:i.5 
2.5 
2.7 
2.5 



Note. — River open all winter, 1907-8. 
^ Water standing in pools. 
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Kailhoads. 

The railroad facilities of the Wisconsin river are not excelled by 
any other large river in the stafe. The Chicago, Milwaukee and St. 
Paul Railroad parallels the river nearly the entire distance between 
its mouth and Tomahawk. The Chicago and North-western Railroad 
crosses the river at Merrimac, Grand Rapids, Wausau, and Rhine- 
lander besides serving other short stretches. The Wisconsin Central 
has extended its tracks to the various paper and pulp mills in the vi- 
cinity of Stevens Point and also between Nekoosa and Grand Rapids. 
The willingness of the railroads to go where there is an assured traffic 
is seen at Nekoosa, where, since the development of adjacent water 
powers, three roads have extended their lines from Grand Rapids 
south to Nekoosa. 

This drainage area is being rapidly cleared and made into farms. 
This fact insures the certain and steady extension of the competing 
railroads into this region. 

Water Powers. 

• 

With the exception of a short stretch of 10 miles, the river, for the 
first 138 miles above its mouth, occupies a wide, sandy valley entirely 
devoid of falls or rapids, but showing a very uniform grade of 1.5 
feet per mile. This fall is sufficient to create water powers but the 
width of the valley prevents the building of dams on account of the 
excessive cost. The flooding damages would also, on account of the 
low banks, be excessive. 

Prairie du Sac Power, — The exception to this condition is found 
between Sauk City and Merrimac where the river has worn through 
a terminal moraine, with resulting high banks. A* detail survey of 
this region made in the summer of 1906 by the writer, shows that 
there is a fall of 28 feet between the highway bridge at Prairie du 
Sac and a point seven miles above lihe Merrimac bridge, a total dis- 
tance of 15.5 miles. The best location for a dam site was found near 
the north lino of Sec. 25, T. 10 'N., R. 7 E., at a point 9,000 feet 
above Prairie du Sac. At this point the river is about 1,150 feet 
wide and the bed, sand and gravel. It seems certain that a head of 
at least 15 feet could be here developed at reasonable expense. The 
lep>;lature of 1000-07 granted a charter for a dam at this point. It 
is estimated that about 11,000 horsepower can be here developed. 
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The drainage area tributary is about 1,100 square miles greater 
than at Kilbourn. 

Kilbourn. — Between a point about four miles above Kilbourn and 
one t^vo miles below^ the Wisconsin river flows through a relatively 
narrow and deep gorge in the Cambrian sandstone, known as the 
^^Dalles." In this distance the river varies in width from 500 to 40 
feet in the narrowest part. At this latter point the w^ater has a depth 
of 45 feet. Plate XX gives a view near the Narrows during high 
and low water. 

A timber dam wuth a crest of 3 feet w^as for many years used at 
Kilbourn for running a flour mill. The dam was blown out by lum- 
'bermen 30 years ago and no use has been made of the power since. 
In 1905 the Southern Wisconsin Power Company was organized to 
utilize this valuable power. A former legislature had granted a char- 
ter for a dam with a 15 foot crest with the privilege of 2 feet of flash- 
boards, giving a total head of 17 feet. The above company have 
acquired this franchise and all needed riparian rights and plans have 
been prepared for a dam to be located a short distance below the 
present dam. The contract has been let for a turbine installation of 
. 8,000 h. p. A cross-section of the dam is shown in Plate XXI.^ 

The river continues to flow in the Cambrian sandstone for the 
entire 68 miles between ISTekoosa and Kilbourn, in which distance 
the river has a fall of 105 feet. This fall, however, is too evenly 
distributed to furnish good dam sites. Moreover the banks are low 
and sandy. The river has a sinuous course, the outer banks as a rule 
being steep and sandy while the inner ones are low and flat. There 
are two sites where a head of nearly ten feet could be developed, both 
of which would have large ponds and much overflowed land. 

Necedah Dam Site in Section 36, Township 18 North, Range 5 
East. — This dam site is located just below the mouth of Big Roche 
a Cms river. At this point the river is only 500 feet wide. The 
left bank is formed by perpendicular rocks of Cambrian sand stone 
80 feet high. The right bank, however, is sandy and only 10 feet 
above low water, making necessaiy a dyke 1,000 feet long or more. 
This site is miles from ISTecedah, a point reached by both Chicago, 
]\[ihvaukeo and St. Paul and Chicao:o and ]^orth-western railroads. 

T)am Site, in S. E. y_i Section 21, Tonmship 20 North, Range 5 
East. — Xear the south line of the above quarter section, at what is 
^till called ^^Old Bannim,'' there was, manv vears ac:o a low dam devel- 



1 Dosii^'iiod ))y D. W. Mc.-kI. 
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oping a head a few feet and probably used for boom purposes. There 
is a small riffle here over a gravel bottom with banks of sand and clay. 
While not a good dam site, a head of nearly 10 feet could be secured 
by a dam 1,000 feet long. In both of the above powers unusual at- 
tention will need to be directed to constructing the dam so as virtually 
to give a free river in time of floods. 

Nelcoosa, — At Xekoosa, 206 miles above the mouth of the river 
we find the river flowing for the first time in the pre-Cambrian crys- 
talline rock. As a result the river has an increased gradient while 
conditions for dam construction are much more favorable. In a dis- 
tance of 8% miles between the crest of the Grand Rapids dam and 
the tail race of the Xekoosa dam the river falls 82 feet, 68 feet of 
wfhich is already developed by four dams. At Xekoosa a rock crib 
dam 17 feet high and 700 feet long develops a head of 17 feet. The 
•dam extends from an island near tfie west shore to the east or left 
bank of the river. A view of this dam is shown in Plate XXI. The 
power house and head gates are located across the narrow western 
channel. Turbines to the number of 37, rated at 4,560 actual h. p. 
(24 hour day), are installed. The power is used to operate a mod- 
ern paper and sulphite mill, one of the largest on the river. A view* 
of this mill is shown in Piatt XXII. The drainage area above Xe- 
koosa is about 5,700 square miles. The head at this dam could be 
increased about 2 feet by blasting out a deeper and larger tail race. 
Three railroads compete for the Xekoosa freight, the Chicago, Mil- 
waukee and St. Paul, Chicago and Xorth- western, and Wisconsin 
Central. 

Port Edwards. — The John Edwards Manufacturing company, lo- 
cated at Port Edwards, owns a fully developed power used to operate 
a paper, and pulp mill. A rock crib dam, 10 feet high and 900 feet 
long, at the head of a long island produces a head of 18 feet. 

The Company have installed 28 turbines rated at 3,800 actual 
h. p. This power enjoys the same railroad facilities as at Xekoosa. 

South CentraUa, — This dam, a view of which is sho^vn in Plate 
XXTI. is located two miles above Port Edwards. Its total length 
is 1,000 feet including 100 feet occupied by a small island. The 
dam is of the rock crib type and 9 feet high. 

Turbines rated at 1,460 h. p. are installed under a 12' foot head 
and used in the manufacture of pulp and paper by the owners, the 
Centralia Pulp and Water Power Company. The mill is locaterl on 
the rieht bank. 
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The bed and banks are both in the crystalline rock. The latter 
rise to a height of 25 feet above the crest of the dam. From the 
tail-race of the Grand Kapids Paper Mill, 2^^ miles above, to the 
crest of South Centralia dam, there is a fall of about 8 feet, nearly 
five feet of which could probably be added to the crest af the Cen- 
tralia dam. 

This dam and mill are said to be the oldest extant development on 
the river. It enjoys the same railroad facilities as the two powers be- 
low. 

Grand Rapids, — One of the largest and most complete paper and 
pulp mills in the entire State, o^vned by the Consolidated Paper and 
Power Company, is located on the west side of the river, wit'hin the 
-city limits of Grand Rapids. This mill was erected in 1902 and its 
installation of paper-making machinery has all the recent important 
improvements. Before this mill was constructed there was a total 
descent of 30.8 feet between the foot of Biron dam, 4 miles above, 
and the Grand Eapids bridge. Of this amount the new masonry 
and concrete dam of the Consolidated Paper and Power Company 
develops a head of about 25 feet. Sixteen 40 inch turbines of 6,500 
h. p. are already installed, flume space being also provided for the 
development of an additional 1,000 h. p. for future expansion. Prior 
rights of 500 h. p. developed by this dam are o^Tied by the Grand 
Rapids Milling Company, which uses it in the manufacture of flour. 

The Pioneer Wood and Pulp Company has certain rights to about 
GOO to 800 h. p. "when the stage of the river will permit," which 
has meant about ten months each vear. This power is used bv the 
company for grinding wood pulp. The Grand Rapids foundry also 
has rights to about 40 h. p. from the same dam. The milling com- 
pany and the foundry both receive their power from the Consolidated 
Company in conpideration for power previously owned by them and 
displaced by tho present dam. 

The above described paper mill has the advantage of competition in 
freight rates, incident to being served by each of tho following rail- 
ways : — The Chicago and IN'orth-western ; Chicago, Milwaukee and 
St. Paul; Green Bav and Western, and Wisconsin Central. 

A view of the dam and paper mill is shown in Fig. 1 of Plate 
XXIV. 

Biron Dam, — About 3 miles above Grand Rapids is located the 
Grand Rapids Pulp and Paper Company mill. A head of about 12 
feet is developed at the plant 500 feet below the dam whidh is 10 
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feet high and 2,200 feet long. This dam, a view of which is shown 
in Plate XXI\", is mostly of rock crib construction but is partly of 
concrete. It is built in three sections, there being two islands inter- 
vening. The waste gates are placed on the west (right) side. The 
power plant and mill are located at the lower end of a small island 
and span the narrow channel between the island and the east (left) 
bank. The company have 18 turbines installed and rated at about 
3,000 actual h. p. The Company is served by the Green Bay and West- 
em Railroad. In the 13 miles between the crest of the Biron dam and 
the foot of the next one above, near Stevens Point, Wisconsin River 
descends 16 feet. The only rapids in this distance is one of 3% feet 
called '^Crooked Rift," about 4 miles above the Biron dam. The 
greater part of this fall properly belongs to the Biron power and is 
largely developed by the splash boards of that dam. 

Stevens Point Power, — Owing to the peculiar topography of the 
river valley betwk^eoi Nekoosa and Stevens Point, whereby the adja- 
cent tributaries flow for long distances parallel to the main river, 
and to the decided narrowing of the river valley between these points, 
the discharge of Wisconsin River at Stevens Point does not differ 
greatly from that at Xekoosa. The drainage area at Stevens Point 
is about 5,600 square miles. 

From the crest of the upper dam in the city of Stevens Point to 
the foot of the dam, near the mouth of the Big Plover River 3^/0 miles 
below, the river has a fall of 42 feet formerlv known as Conant's 
Rapids, 32 Mj of which has been developed at three dams as described 
below. 

The Plover Paper Company Dam. — The lowest of the three dams 
is located on the east (left) bank of the river 1,000 feet below the 
mouth of Big Plover River at a point where the river is nearly 1,500 
feet wide. Advantage, however, is taken of a large high island at this 
])oint which reduces the length of the dam to less than 1,000 feet. This 
dam Avas l)uilt in 1S02-3. It (l(-v]()])s a hea<l of 1) fe^t. The com- 
pany have installed 8, 72-incli wheels, rated at 1,370 h. p., used in 
the manufacture of the better grades of paper. 

The officers of this company are George WhitiAg, President; 0. 
A. Bal)cock, Secretary, and C E. Edwards, Treasurer. 

The Green Bay and Western Railway has a si^^ur to this mill. 

Tlir ^yificon^h^ Bivrr Paprr and Pnlp Com pan j/. — This company 
own and operate the next dam above and located only a half mile 
ahovf the Plover dam. The dam is built obliquely to the stream with 
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channel at this point. Later, the dam was reconstructed so as to de- 
velop a head of 12 feet at the saw miU. The saw mill is equipped 
with two wheels rated at 6S5 h. p. but only steam power is used. If 
the present dam which is only 6 feet high, were raised two feet, a 
head of 20 feet could \)e developed near the present saw mill, though 
some blasting would probably be required at the tail-race. The Chi- 
cago, Milwaukee and St. Paul Railway depot is on the immediate 
east bank. This power has been recently sold to Wausau capitalists. 
A view is shown in Figure 9. 




Flif, 8.— Map of water power at Mosinee, Wis. 



Rotkcliilds Vara t^iie. — Between the town line between Townships 
2'S and 29 in the citv of Wausau and the crest of the Mosinee dam, a 
distance of 15 miles, Wisconsin Eiver descends 23 feet. In this dis- 
tance there are two sites where a dam could be constructed at a rea- 
sonable expense which would develop a head of about 18 feet. In the 
S. E. Yi of Section 34, Township 28 North, Range 7 East, the gravel 
banks though not steep, are high enough with a dam about 1,000 feet 
long. 

About 2Yj miles ai)ove this point in Section 24, Township 28, 
Range 7 East, at a j)lac<(^ called Rothchilds, a head of about 18 feet 
eoii]<l 1)0 developed. The right bank is high and steep but a long 
dam would be I'equired to meet the high ground on the left side. 

Rib and Eau Claire rivers, witih drainage areas of 500 and 423 
s(|uare miles, respectively, enter Wisconsin River from opposite sides 
Imt a short distance above Rotlichilds. This place is 7 miles from 
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Wausau, a growing city of about 15,000 inhabitants, and on the 
Chicago, Milwaukee and St. Paul Kailroad. 

Timber is plentiful and the hard crystalline rocks outcrop at the 
Eothchilds site. 

Wausau Dam. — A rock crib dam 6 feet high and 200 feet long 
occupies the west channel of the river at the head of Big Bull Falls. 
In the middle of the river is a high granite island nearly 2,000 feet 
long. Directly opposite the dam and occupying t)he east channel 
under the Scott Street High bridge is the guard lock which regu- 
lates the flow to the three installations near the lower end of the 
island. At the head of this island and on the west side of it, is 
situated the H. E. McEachron Grain and Milling Company's plant 
^\^hich under a head of 8 feet develops from 100 to 125 horsepower. 
They have 3 wheels installed 60, 40, and 38 inches in diameter, 
respectively. A thousand feet below the guard lock, the Wausau 
Electric Company recently (1905) built a concrete dam about 150 
feet long and varying from 10 to 25 feet high. By blasting a tail 
race out of the solid rock they have secured a head of 22 feet. Two 
pairs of turbines are installed rated at 732 horsepower per pair^ 
and according to their estimate they will develop 1,200 actual horse- 
power. This company acquired rights to two-ninths of the total flow 
of the river. The officers are R. E. Parcher, President; H. C. 
Stewart, Vice President; F. P. Stone, Treasurer, and W. F. Collins, 
Secretary. 

Across the channel from the plant of the Electric Company is a 
good power plant owned by D. L. Plummer, who has rights to four 
ninths of the total flow of the river. He has a rock crib dam devel- 
oping a head of about 14 feet. The head could be increased to equal 
that of the Electric Company by blasting out of the rock a new tail- 
race about 400 feet long. 

Five hundred feet below the two foregoing developments and occu- 
pying another channel to the eastward, is the saw mill of the Alex- 
ander Stewart Lumber Company, where about 500 horsepower is 
developed under an average head of 16 feet. By blasting out a new 
tail race for 1,500 feet below the mill, the present head could be in- 
creased to 23 feet. Surveys for such an improvement have been 
made, the intention being to use power to operate a large paper mill 
to be erected on this site. This company owns three-ninths of the 
total flow of the river. 
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The crest of the main dam at Wausau could be raised 3 feet 
witiiout eudaugeriiig valuable property. Wausau has the advantage 
of comiKJtitive freight rates, being served by the Marshfield Branch 
of the Chicago and Xorth- Western Eailroad and the Wisconsin Val- 
ley Division of the Chicago, Milwaukee and St. Paul Railway. 

Brokaw Dam, — In the 20 miles (by river) between the foot of 
the lower dam at Merrill and the head of the Wausau dam, Wiscon- 
sin Kiver descends about 55 feet, 35 of this being between Wausau 
and tLo mouth of Pine Kiver. The only portion of this fall at pres- 
ent developed is at Brokaw. 

The tail water of the Brokaw dam is 5.G feet above the crest of 
the Wausau dam, the distance (by river) being 5.3 miles. The 
Brokaw dam, a view of which is shown in Plate XXV, is 350 feet 
long and 15 feet high, the length being greatly reduced by the island 
which occupies fully % the width of the stream. The dam develops 
about 4,000 actual horsepower under an average head of 15 feet. 
The power is used to operate a large paper and pulp mill owned by 
the Wausau Paper Mills Company who have installed the following 
13 turbines: 



Number. 


Size. 


Horse power. 
Each. 


Total HP. 


8 

3 


60 in. 
54 in. 
37 in. 


375 
300 
600 


3,000 
900 


2 


1,200 








5,100 



Walter Alexander is president of the company, Alexander Stewart, 
Vice President. W. L. Edmonds, Secretary and Manager, and E. A. 
Edmonds, Treasurer. Brokaw is reacJhed by the Wisconsin Valley 
Division of the Chicago, Milwaukee & St. Paul Eailroad. By in- 
creasing the length and height of this dam at Brokaw a head of 20 
feet or more could be maintained, but not without considerable flood- 

Trapp liftplds, — In the 14.5 miles from the foot of the lower dam 
at ]\rerrill to .the Brokaw dam, the river has a descent of 32 feet. 
From 15 to 20 feet of this could be developed by a dam 1,000 feet 
lon^^ in S. K. V^, Sec. 2, T. 30 ]S\, E. 8 E. ; or a dam 1,200 feet 
hniix in S. E. i/,, Sec. 14, T. 30 X, E. 8 E., at Trapp Eapids just 
alM»\'e the month of Trapp Eiver would develop a head of from 20 
to 25 f(u't. Tlu^ riahts of this latter site are owned bv G. D. Jones, 
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Neal Brown, and Carl Mathie of Wausau. The bottom and banks 
are gravel at both sites, timber is abundant and the Chicago, Milwau- 
kee and St. Paul Eailway is close to the left bank of the river. 

Merrill Pomers, — Within the corporate limits of Merrill, a city of 
9,000 inhabitants, are located two dams about 2.3 miles apart. The 
lower dam is a rock crib structure 11.4 feet high and 500 feet long 
belonging to the Merrill Railway and Light Company.^ This com- 
pany has installed on the left bank a power plant of 5 turbines (4, 
42-inch and 1, 72-inch) which develop 650 horsepower. The re- 
mainder of the power they have leased to the Liiidauer Pulp and 
Manufacture Company and to Wendt and Company. 

The Lindauer Company^ have installed 25, 35-inch turbines under 
a head of 13.5 feet and rated at 2,500 horsepower. At ordinary 
stages of water, \however, they are able to run only 15 turbines. 

Wendt and Company operate a flour mill on the right bank at the 
south end of the dam using about 100 horsepow^er obtained from one 
35-inch turbine. 

The above dam could not have its crest raised without flooding the 
dam above. The upper dam is 700 feet long and develops a head 
of 5i/> feet, but is used only for boom purposes. This dam is owned 
by the Wisconsin River Driving Association as is also an old dam 
about 2 miles above. Both are timber dams and in need of repair, 
especially the upper one, a view of which is shoA\Ti in Plate XXVI. 
As there is but little need of these dams for boom purposes at pres- 
ent it has been proposed to replace both dams by a larger structure 
to be located in Sec. 9, T. 31 X., R. 6 E. The river is here less 
than 500 feet wide but the left bank slopes so gently that a dyke 
1,000 or 1,500 feet long might be required to develop a head of 20 
feet. This would back the water to the foot of the next rapids above. 
Bill Cj'oss Rapids. — These rapids include a fall of 9 feet, all lo- 
cated in Section 13, ToAvnship 32 Xorth, Range 5 East, at a distance 
of 5 miles from the Chicago, Milwaukee and St. Paul Railway. A 
dam 1,100 feet long would here develop a head of 20 feet and back 
the water to near the foot of the next rapids above known as Grand- 
father Falls or Rapids. 

Grandfather Eapids. — In the 53 miles below the foot of the 
Rhinelander dam the river has a natural descent of 277 feet, an aver- 



1 The officers of the oompanv are J. N. Cotter, President: John O'Dea, Vice President, 
E. S. KinpT, Secretary and Treasurer. 

2 ThA off^oprs of the TMndaner rompanv are T^. Li^^d^ner. Prosidont: Georpre O'Con- 
nel. Vice President, and Georgre Klein, Secretary and Treasurer. 
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age of 5.2 feet per mile. In this stretch, besides several other fine 
powers, are included Grandfather Rapids, the largest water powder 
on the river, developed or undeveloped. These rapids begin in the 
X. R 14 Section 30, ToAvnship 33 Xorth, Eange 6 East, and extend 
to the S. W. 1/^ Section 31, a distance of II/2 miles, and are the most 
noted rapids on the river. A view of them is shown in Plate XXVII 
The descent in this distance is SdYo feet. The high bank and the 
bed of the river are in the hard pre-Cambrian rock. For nearly thirty 
years the Wisconsin Eiver Logging Association has maintained three 
logging dams on these falls. 

The legislature of 1905 granted the right. Chapter 464, to E. T. 
Harmon, L. X. Anson, Ben Heineman and John O'Day to build and 
maintain a dam across the river in Section 30, Township 33 Xorth, 
Itangc East, t)he height of which was limited to 32 feet. 

This dam is built of masonry 35 feet high and develops a head of 
31 feet. Plate XXVIII shows a view of it when nearly completed, 
'j'hc! owners estimate the power at 4,000 h. p. and report that about 
one-half of this amount will be transmitted to Merrill electrically and 
used in running a paper mill at that place. 

The above dam will develop the upper third of Grandfather Falls, 
leaving still imdeveloped about GO feet of head below. It seems 
probable that the best way of developing this lower 60 feet will be 
by means of two dams. 

Detail surveys of this stretch with a view of development have re- 
cently been made and construction Avill likely be begun in the near 
future as soon as capital can be interested. Mr. P. L. Kraus of 
Marshfield, Wisconsin, is the owner of all the lands on the left (east) 
bank of the river from the Grandfather Falls Company lands to the 
foot of the fnlls, while the Alexander Stewart Lumber Company of 
Wausau, Wisconsin, owns all of the land on the right (west) bank. 
1'hese (Avners are said to be coo}>erating in the effort to secure a 
(levelopinont of this important power. 

The drainiig(* area of Wisconsin River at Grandfather Falls is 
iienrly 2,500 s(|uaiie miles. The Chicago, ^Milwaukee and St. Paul 
Rjiihvny is located about 4l/> miles east of this dam site. 

(irandmotlicr liapids.— In the 5 miles between the head of Grand- 
fatl er Falls and Grandmother Rapids the river has a fall of about 
3 feet to the mile, a fall that can best- be developed as a part of the 
Grandfather Falls power. 
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companies or to the Bradley Company, of Tomahawk, Wisconsin. 
This dam site is less than half a mile from the Marinette, Tomahawk 
and Western Eailway. 

Whirlpool Rapids. — These rapids extend from the west line of 
Section 12, Township 35 ]N'orte, Eange 7 East, to the north line of 
Lincoln County, a ditsance of about 2 miles, in which the river de- 
scends 15.4 feet. Between the head of Whirlpool Eapids and the foot 
of Hat Rapids there is a descent of 12.63 feet. A suitable dam at 
the foot of Nigger Island, in Section 12, Township 35 North, Eange 
7 East, would develop a head of 28 feet. The banks are said to be 
high with an abundance of rock and timber adjacent to the dam 
site. The drainage area at this point is 1,300 square miles. Three 
different railroad lines are located within 3 or 4 miles of this site, 
and Tomahawk, a city of 2,500 population, is 7 miles west. 

Hat Bapids, — ^Between the mouth of Pelican Eiver and the foot 
of Hat Eapids in Section 27, ToT\'nship 36 ^tforth, Eange 8 East, the 
Wisconsin has a natural fall of 20 feet, and. a drainage area above 
this point of 1,220 square miles. 

In 1905 the Ehinelander Power Company was organized to develop 
these rapids. The present officers are A. W. Shelton, President, C. 
A. W^ixon, Secretary, and Charles Chafec, Treasurer. 

A concrete dam shown in Plate XXTX, 140 feet long with earth- 
ern wing dykes of 180 and 240 feet in length was built in 1905. 

This developes a head of 20 feet, being all the fall available be- 
tween the south line of above section 27 and the Ehinelander dam 
miles above. 

In the concrete power house are installed 6 34-inch horizontal tur- 
bines rated at 2,400 h. p. The 400 K. W. generators are directly 
connected to the turbines. The electricity is transmitted to Ehine- 
lander, a growing city of over 5,000 inhabitants, where it is leased 
for power and lighting purposes. 

Ehinelander Dam. — Betw^een the foot of the present dam of the 
Ehinelander Paper and Pulp Company, in the city of Ehinelander, 
and the foot of Otter Eapids, in Section 36, Township 40 North, 
Eange 9 East, a distance of about 35 miles, the river descends 79.2 
feet. The dam develops 30 feet of this descent, and the power is 
U!=5ed to run one of the largest paper and pulp mills on the river. The 
company has installed turbines rated at a total of 3,000 actual h. p. 
and has also 1,200 steam h. p. The daily capacity of this mill is 
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Principal tributaries of Wisconsin River. 



River. 



Pelican ... 
Tomahawk 

Kib 

Eau Claire 
E^u Pleine 

Tellow 

Lemonweir 
Baraboo ... 
Kickapoo 




Drainage 
are«». 



Sg. milet. 

262 
714 
498 
423 
377 
946 
doo 
655 
760 



Only Kickapoo, Baraboo and Lemonweir rivers and their branches 
have been as yet fully or even largely developed, but the present rapid 
settlement of this northern region is fast bringing a demand for the 
utilization of these valuable water-power resources. While these 
powers are small as compared with those on the main river, in the ag- 
gregate they are large, and their wide distribution makes them of still 
greater value. In some cases, because of the ease with which they 
can be developed and controlled, manufacturers seem to prefer them 
to the larger but more expensive powers on the parent river. An ex- 
ample of this is seen in the present power developments on Prairie 



Ei 



iver. 



ST. (^ElJMAIX KIVKK. 



Although but 20 miles long, St. Germain River has at least three 
good dam sites located as follows: (1) SW. i^ sec. 31, T. 41 X., 
E. 8. E. ; (2) near the outlet of Big St. Germain Lake, sec. 32', T. 
40 X., E. 8 E. ; and (3) near the northeast corner of sec. 18, T. 39 
X., E. 8 E. At the second dam site a head of 20 feet and at the 
third site a head of 26 feet are reported as feasible. 



TOMAHAWK EIVER. 

This river rises in about 40 lakes with elevations of from 1,540 
to 1,575 feet above the sea, the largest of which is Tomahawk Lake, 
with an area of 7 square miles. 'The river joins the Wisconsin at 
Tomahawk after a course of about 50 miles. 

Tihe dam in Wisconsin Eiver at Tomahawk backs the water in 
Tomahawk Eiver to an elevation of 1,431 feet, so that the remaining 
descent is about 120 feet, or 2.4 feet per mile, nearly half of which 
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is concentrated in four rapids. Only one of these has been developed 
for power purposes, the dam being located about 2 miles above the 
mouth of the river, where a head of about 18 feet is obtained. At 
present only 300 horsepower are here utilized, in a tannery belonging 
to the United States Leather Company. A view of this dam is 
shown in Plate XXXI, figure 1. 

Eight miles above this dam in lots 5 and 6, sec. 21, T. 36 IT., R. 6 
E., are the Prairie rapids, with a descent of 20 fetet ; 10 miles above 
in lots 1 and 4, sec. 17, T. 37 'N., R. 6 E., are the Halfbreed rapids, 
(vith descent of 8 feet; and 12 miles still farther upstream in sec. 
27, T. 38 ]^., R 5 E., are the Cedar rapids, Avith descent of 12 feet. 

PELICAN RIVER. 

This river rises in a series of lakes, the largeet being known by 
the same name, at an elevation of 1,590 feet above the sea. The river 
■^ows west and joins the Wisconsin near Rhinelander, after descend- 
ing about 50 feet in its length of 25 miles. The following table 
shows the location of promising dam sites, none of which are as yet 
developed. 

Dam-hite LocatiouH on Pelican River, 

Possible 
head (feet). 

Between lots 4 and 6, sec. 4, T, 36 N.. R. 10 E 6 to 8 

SW. 1/4 sec. 17, T. 36 N., R. 10 B 6 

Between lots 3 and 4, sec. 2Q, T. 36 N., R. 9 E 10 

Between lot 1, sec. ?1, and lot 1, sec. 2^, T. 36 N., R. 9 E 13 

PRAIRIE RIVER. 

Although Prairie River has a drainage area of only 214 square 
miles and is without lakes at its upper headwaters, its water powers 
are of sufBcient importance to have already attracted capital for their 
development. At the eastern limits of the city of Merrill a dam 
200 feet long has been rebuilt so as to give a head of 21 feet. This 
dam is owned by the Prairie River Power and Boom Company. 
Xine miles northeast, in sec. 13, T. 32 N., R. 7 E., at a point where 
the river has worn a deep channel in the rocks, forming dalles, a ma- 
sonry dam to furnish a head of 72 feet is now being built by the same 
company. This power is now transmitted electrically to the lower 
dam for use in a paper mill. 

In sec. 14, T. 33 N., R. 8 E., are smaller dalles, where a head of 
20 feet may be obtained. 
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EAU PLEIXE EIVER. 

This river has a narrower and smaller drainage area than either 
the Rib or the Eau Claire and is entirely devoid of lakes. Like the 
latter, it has considerable descent concentrated in its lower reaches, 
one power with a 15-foot head being located \vithin 2 miles of its 
mouth. Following is a summary of its powers: 

Dam-site locations on Eau Pleine River. 



Location. 


Head.* 


Remarks. 


Sec. 18, T. 26 N., K. 6 E 


Feet 

15 
r 15 
15 
10 ± 

10 ± 


Undeveloped 


Sec. 24, T. 28 N., B. 6 E 


Do. 


Sec. 13, T. 27 N , R. 3 E 


Do. 


Sec, 4, T. 27 N., R. 3 E 


DeveioDed. 


Sec. 24, T. 28 N., R. 2 E... -- 











* Authority Is D. L. I'lummer, 8iirve3or, 



Eau Claire River. 

The Eau Claire River enters Wisconsin River from the eastern 
side, at a point only three miles below Wausau. While its drainage 
area, 423 square miles is much smaller than most of the tributaries 
its fall is concentrated so largely in its lower portion a*^ to make it 
an important water power stream. Eor this reason, it was carefully 
sur\^eyed during the winter 1895-G for a distance of 24 miles above 
its mou^h. 

The valley has a sandy soil with some gravel for the lower 20 
miles, and at one time supported valuable forests of pine. Even at 
the present time, the ]uml)ering industry is a controlling factor on 
the river, all the existing dams being used, at present, for logging 
purposes only. At Scofield and Kelly, where saw-mills are located, 
water power was formerly used but has now been entirely replaced 
by steam. 

There are a number of lakes at the headwaters of this river which 
could bo use d as reserves to increase the low^ water flow of the river. 
No flow measurements of this river have been made, but, by compar- 
ison with similar adjacent regions, an ordinary low water flow of 
.50 second foot per square mile of drainage area could be expected. 

Fall in the Iliver.'^ — An accurate profile of the river is given in the 
following table: 



•Taken from the recent cooperative survey in charpre of L. S. Smith. 
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Profile of the Eau Claire River, [Wis. River tributary.] 





Station. 


Distance. 


Eleva- 
tion above 
sea. 


Descent between 
points. 


No. 


From 
mouth. 


between 
points. 


Total . 


Per 
mile. 


1. 


Mouth of river 


Miles. 



0.5 

0.5 

6.7 

6.7 

9.8 

9.8 

11.3 

14.0 

16.3 

18.3 
19.8 
20.6 
21.2 
22.2 
22.7 

23.6 

23.6 
36.0 


Miles . 



0.5 

0.0 

6.2 

0.0 

3.1 

0.0 

1.5 

2.7 

2.3 

2.0 
1.5 
0.8 

.6 
1.0 

.5 

.9 

.0 
12.4 


Feet. 

1143 

1153 

1161 

1178 

1190 

1203.0 

1215 

1216 

1287.5 

1237.3 

12147.3 

1260.0 

1280 

1285 

1320 

1345 

1355.6 

1382.3 
1442.5 


Fett. 


Feet 


2. 


Scofield. below dam 


10 

8 
17 
12 

1B.6 
11.4 

1.0 
11.6 

9.8 

10.0 
12.7 
20 
5 
35 
25 

10.6 

6.7 
80.2 


20 




above dam 
Kelly, below dam 




3 


2.7 




above dam 
Callon. below dam 




4, 


4.4 




above dam 
Backwater of dam 




5, 


0.6 


6. 

7. 
8. 


E. line sec. 18, T. 28, N. R., 8E 

Bridge, bet. T. 28 and T. 29.. 

Bridge, center S. 27, T. 29, 

R., 9 B 


4.3 
4.3 

5.0 


0. 

10. 

n. 


Barnards Rapids, foot 

Barnards Rapids, head 

The Dalles, foot of 


8.5 
25.0 

8.3 


12. 
13. 


W. line Sec. 7, T. 29, N, R., 10 Ei 
The Dalles, head of 


35 
50 


14. 


SW. % Sec. 8, T. 20, R.. 10 
foot dam 


11.8 


15. 


SW. % Sec. 8, T. 29, R.. 10 
head of dam 




16. 


Jc. E. & W. Forks,* 


6.5 



♦Authority is the C. & NW. Ry. Chf. Bngr. 



The average slope of the river in the first 24 miles is 9.3 feet per 
mile. The total fall in this distance is 220 feet, of vfiiich 37 feet is 
at present developed at three dams, at Scofield, Kelly and Gallon. 
Forty feet could be added to this by improvement of the dam, while 
at least an additional 100 feet could be developed by constructing 
three or more dams as described in the following. 

Scc^field Dam, — The first dam site is located one-half mile al>ove 
the mouth of the river at the tOAvn of Scofield, a place of 600 pop- 
ulation. A timber dam, 350 feet long, at this place maintains a 
head of eight feet. Both beds and banks are in the pre-Cambrian 
rock. By blasting out the rock below for a distance of 1,500 feet, 
this head could be increased \o 14. The crest of dam could also be 
raised about two feet without flooding. A 16 foot dam at this point 
would be able to develop, at ordinary low water, 300 h. p., and for 
nine months in the year, at least 600 h. p. The power could be sold 
in Wausau, a city of 13,000 people only three miles distant. The 
charter rights of this dam are owned by the Brooks and Eoss Lum- 
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ber Companj. Scofield is on the Wisconsin Valley Division of the 
Chicago, Milwankee & St Panl EailTraj, and is also served by a spur 
of the Chicago & Xorth Western [Railway from Kelly. 

Between the crest of the Scofield dam and the foot of the next 
dam above, the river has a fall of 17 feet, 10 feet of which could be 
chearJy developed near the line between Sections eight and nine, 
Tow-nsShip twenty-eight Xorth, Eange eight East. Snch a dam wonld 
develop 150 theoretical h. p. 

Kelly Dam. — The next dam is located about six miles by river, or 
three miles bv railroad, from Scofield. Abont 500 feet above the hi^h- 
way bridge at Kelly, an old timber dam, 2T5 feet long, is located 
between rock banks, maintaining a bead of 12 feet. By blasting a 
distance of abont 300 feet, an increase in head of three feet conld 
be secured. As the banks are high, the crest of the dBTn conld be 
raised at least five feet more, giving a total head of 20 feet, which, 
at ordinary low water, wonld develop 400 theoretical h. p. The saw- 
mill which is located immediatdy west of the highway bridge is 
served by spnrs from both the Chicago & Isorth Western and Chicago, 
Milwaukee & St. Panl railroads. John Manser, of Wansan, owns 
both dam and mill. 

Gallon Dam, — The next dam is located three miles above Kelly at 
Gallon. This is a timber dam, in poor repair, abont 200 feet long 
and maintaining a head of 12 feet. The bed and banks are in pre- 
Cambrian rock. By raising the crest of this dam ten feet and bnild- 
ing a canal abont 1,000 feet long, the head conld be increased to 27 
feet : equivalent, at ordinary low water, to abont 500 theoretical h. 
p. This water power is near the Chicago & Xorth Western Bail- 
way. Both the present dam site and the proposed canal site are 
owned bv John Manser, of Wansan. 

The next dam site is fonnd at a point two miles above Gallon, 
where a dam 10 feet high and a canal 2,500 feet long on the right 
bank wonld develoj) a head of 14 feet. A head of ten feet conld 
be chea]:)]y developed jnst above the highway bridge on the town 
line, between towns twentv-eiffht and twentv-nine. 

Southic^csf Quarter Section TwentySeten, Township Twenty-Nine 
XoTith, Range Nine East Dam Site, — ^A dam 300 feet long conld de- 
velop a head of 20 feet. The river narrows at this point to 200 
feet and flows l»etween !hifrh rockv banks. Snch a dam wonld back 
the water to Barnard's Bapids, two miles np stream. 
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Barnard Bapids, — These rapids are located in the northeast 
quarter of section twenty-three, township twenty-nine north, range 
nine east. The dam site would be located near the east line of the 
above section. A dam 400 feet long and 18 feet high would de- 
velop a head of nearly 35 feet, 1,800 feet below such dam site. The 
canal would be constructed on lihe right bank. The rapids are 2,000 
feet long in the pre^Cambrian rock, in which distance the river falls 
15 feet. The drainage area above this point is 310 square miles^ 
so that a 35 foot head would develop, at ordinary low water, about 
300 theoretical horsepower. The Chicago & ^LsTorth-Westem Kailway 
is disitant six miles from this site. 

The Dells of the Eau Claire. — ^By far the greatest rapids on the 
river occurs at the dells, which are found in the northeast quarter of 
section twenty-three, the southeast of the southeast quarter of Section 
twelve. Township twenty-nine north, Range nine east, and in the south 
west quarter of Section seven, Towliship twenty-nine. Range 10 east. 
In a distance of one and one half miles, the river descends 65 feet 
in a series of leaps and rapids between steep walls of pre-Cambrian 
rock. 

Most of this descent could be made available by two dams, one 
22 feet high and 500 feet long in the northeast quarter of Section 
thirteen. Township twenty-nine north, Rang 3 nine east, at the foot of 
an island, producing a head of 30 feet, 1,000 feet below the dam site, 
and the other just above the highway bridge in the southwest quarter 
of Section seven. Township twenty-ninie north, Range ten east. A good 
view of this dam site is shown in Plate XXXI. The latter dam would 
be 15 feet high and 400 feet long, with a canal on the right bank 
about 600 feet long. This would develop a head of 30 feet, equiva- 
lent to 500 theoretical horsepower at ordinary low water. This last 
power is owned by G. D. Jones, of Wausau, and L. L.' Parks, of 
Watertown. • 

In the 13.3 miles between the junction of the east and west forks 
of the Eau Claire and the Ihead of the Dalles, the river has a total 
fall of 97.5 feet, or an average of 7.3 feet per mile. The banks are 
high at frequent intervals, so that the greater part of the head could 
be developed when the surrounding country is sufficiently settled to 
make a market for the power. 
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Big Eau Pleine River. 

Geology and Drainage, — This river, the Indian name of which 
means "full river/' has a total drainage area of 377 square miles. 

The geology and drainage features are very similar to those of 
its larger neighbor, Eib River, except that a larger proportion 
of its channel is in an alluvial valley of even a flatter gradient than 
that of Rib River. 

Fall in the River. — Like Rib River, the important rapids are too 
far from the mouth of the river to be of mutfh value as power pro- 
ducers. In the first 24 miles above its mouth its average fall is only 
2.2 feet per mile. At March and Cherokee Rapids, however, the 
gradient is 8 and 16 feet per mile, respectively. 

The followiiig table gives all the available information regarding 
the fall. 

Profile of Eau Pleine River. 



No. 



1 

2 
3 
4 
6 



Station. 



Mouth of river 

Stratford 

March Rapids ., 

Cherokee Rapids, foot of 

Cherokee Rapids, head 

N. line Sec. 14, T. 28 N., R. 2 
E. 



Distances. 



Distance 

from 

mouth. 



Ml lex. 

00.0 
24.5 
30.0 
34.0 

37.7 



Between 
poincs. 



Miles. 



24.5 
5.5 
4.0 
3.7 



Elevation 

above 

the sea. 



Feet. 

1,100 
1,156 
1,200 
1,220 
1,280 



Descent Between 
Points. 



Total. 



Per 

iiiile. 




Authority: 1, Conerative Survey : 2, Cbioairo& Northwestern Railway; 3 to 5, United States 
Geological Survey Topoierraphic Map. 



WATER POWER SITES. 

Center of Section 21, Township 21 North, Range If East. — Two 
miles east of the Stratford, the bed of the river is in pre-Cambrian 
rock and the river flows between high and narrow banks. A dam here 
would easily develop a head of between 15 and 20 feet. The drain- 
age area above this point is 250 square miles. 

2. Center of Section 13, Totcnship 21 North, Range 3 East. — Con- 
ditions are here favorable for a dam with a head of at least 10 feet* 

3. March Rapids. — The river is here flowing in the hard crystal- 
line rocks. Xear the center of Section 3, Township 27, north, Range 
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•3 east, the conditions, as shown by the United States Geological Sur- 
vey Topographic Map, are very favorable for a dam 15 to 20 feet 
high. 

4. Cherokee Rapids, — These rapids extend in the hard rock for a 
-distance of about thr<ee miles in which distance there is a fall of 60 
feet. It would take careful survey to determine the best place for 
a dam but an inspection of the topographic map would indicate that 
two dams would develop the greater part of this fall. The drainage 
tirea above this point, however, is only 180 square miles. 

Plover KivER. 

Geology and Drainage, — Plover Kiver is the last tributary of Wis- 
consin River, of even secondary importance, to join the parent stream 
from the left bank. For the last mile of its course, that is, from the 
dam at McDill to the mouth of the river, the river channel is in the 
pre-Cambrian rocks, and also six miles above at Jordan (Hull post- 
ofSce), the pre-Cambrian rocks again outcrop, but between these two 
points, and except for a few short intervals above Jordan, the river 
occupies a drift filled or alluvial filled valley. The soil is chiefly a 
sandy loam. 

The drainage area of the river, about 195 square miles, has a 
length of over 40 miles and an average width of less than 5 miles. 
The fact tihat a large share of its fall is concentrated in its lower 
reaches gives the river its only merit as a water power stream. 

Fall in the River, — Between the Chicago and North-Western 
bridge and Hatley, and the mouth of the river (a distance of about 
36 miles) the river has a fall of 212 feet or an average of nearly 6 
feet per mile. Originally there was a fall of about 61 feet in the last 
8 miles of its length but the building of the Plover Paper Company 
dam on the Wisconsin River, just below tihe mouth of Plover River 
reduced the fall, bv about 9 feet. 

The following profile gives detail information of the fall of the 
river. 
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Pro/iJe of Plover RiverA 



No. 



1 

2 

3 
4 

5 
6 

7 

8 
9 

10 



Staticu. 



Distance. 



From 
muuth* 



Mouth of river 

McDill dam, foot of 

McDill dam, crest of 

Wis. Cent. Bridge, S. 34, T. 

24, N. 8 E 

Jordau's dam, foot of 

Jordan's dam, crest of 

S. E. cor. Sec. 5, T. 26, N. R. 

9 E 

Bevent, Sec. 34, T. 26, N. R. S 

E 

N. E. S. W. Sec. 23, T. 26, N. 

R. 9 E 

Hatley, C. & N. W. Ry. Bridge 




1 



2.5 
8.0 



22.5 

24.7 

28.2 
35.7 



Between 
points. 



Milts. 


1 



1.5 
5.5 



14.5 

2.2 

3.5 
7.5 



Elevation 
above sea. 



Feet. 

1,044 

1,047.2 

1,055.6 

1,063.0 
1,084.6 
1,106.6 

1,166.0 

1,188 

1,200 
1,256 • 



Descent between 
points . 



Total. 



Feet. 



3.2 

8.4 

7.4 
21.d 
22.0 

53.4 

23 

17 
56 



Per mile . 



Feet. 



3.2 



5.0 
4.0 



3. 

3.7 

5 
7.4 



^Authority; 1 to 6. Levels run in 1906 by Geo. Gross under the direction of L. S. Smith. 
7 to 9 iuclusive U. S. G. S. 10, C.&N. W. Ry. 



WATER POWER. 

McDill Bam, — The AYisconsin Graphite Company of Pittsburg, 
Pa., maintains a timber dam about one mile from the mouth. The 
Jam is capable of developing a head of 16 feet but the average head 
is only 10 feet. The mill pond is about 1.5 miles long. The com.: 
pajiy have installed 2, 40-inch "^Trump" turbines rated at 290 horse- 
power. The grinding mill runs from 12 to 24 hours per day and 
uses no steam power. F. R. Sellers of Stevens Point is the west- 
ern manager of this company. 

Jordan Dam, — Formerly the owners of this dam maintained 3 
old turbines under a 14 foot head rated at 455 horsepower and used 
the power for a grist mill. In 1904 the mill was sold to William 
and Sinclair Mainland of Oshkosh who caused the upper dam to be 
raised 3 fe^i^t and a canal 800 feet long dug which then developed a 
head of 23 feet. One pair of 35-inch Leffel Sampson horizontal tur- 
bines are installed and develop 580 horsepower. This poWer is con- 
ducted electrically to Stevens Point and there used for lighting and 
l)ower. The dam is 50 feet long and is built on the pre-Cambrian 
rock. 
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Seoiion 1, Township 24 North, Range 8 East. — One mile atove 
Jordan the pre-Cambrian rock outcrops again in the i^. E. ^4 ^^ S. 
E. 3^, Section 1, giving rise to rapids. 

During the summer of 1906 a masonry dam was constructed at 
this point with a head of twelve feet. The developed power is 100 
horsepower. The power is owned by Arthur Van Orden, Stevens 
Point, Wisconsin, E. D. jSTo. 2'. 

Section 1 , Township 25 North, Range 9 East, — A terminal moraine 
in tihe S. E. ^ of section 7 gives rise to rapids which have been de- 
veloped by a dam owned by S. Y. Bentley, Stevens Point, with a 
head of about 12 feet. The power is used to run a saw mill. 

Undeveloped Poiver, — Of the 212 feet fall in the river, between it*^ 
mouth and Hatley, only about one-quarter is as yet developed. Be- 
tween the foot of Jordan dam and the backwater of the McDill dam 
is a fall of 29 feet. 

It seems likely that a cai-eful survey of this part of the river 
would discover a dam site which would allow of a dam with a head 
of 10 to 15 feet. 

When a demand for power justifies the expense, dams with moder- 
ate heads will probably be built at Bevent as well as two or three 
miles above and below it. 

Yellow Rivee. 
.(Wisconsin River Tributary.) 

Drainage and Geology, — In point of size of drainage area, 946 
square miles, Yellow River is the most important tributary of the 
Wisconsin River, but unfortunately, its fall is not commensurate with 
its size. Only in the upper third of its course, where it runs in the 
crystalline rocks, are its falls and rapids considerable. In the 44 
miles below Dexterville, its fall averages 2.5 feet per mile. In its 
middle portion, the river and tributaries traverse a marshy soil while 
its lower third occupies a sandy valley with low banks. 

The following table gives some details of its fall : 
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ProfiJe of Yellow River. 



No. 


Station . 


Distance. 


Eleva- 
tion above 
sea. 


Fall Between 
Stations. 


From 
mouth. 


Between 
points. 


Total. 


Per 

mile. 


1 


Month of rivor 


Miles . 

0.0 
13 
37 
44 

71 


Miles. 


Ftet. 

858 
895 

997 
973 

1,146 


Feet. 


Feet. 


•) 


Xe<*eclnli, Sec. T. R 


13 
24 

7 

27 


2f7 

le 

173 


2.8 


4 


One mile west of Babcock 

West of Dextprfield 


2.6 
2.3 


5 


West of Marshfield, Sec. i), T. 
25, N., R. 2 E 


6.4 









^ Authority, 2-5, Hailroad elevations. 



WATEJ^ POWERS ON THE YELLOW RIVER. 

The water powers of this river have not received the attention 
which their importance deserves. An average fall of 2.5 feet per 
mile in the lower third of its length should insure a considerable 
number of horsepower, although on account of the low sandy banks, 
the height of the dams must be limited to about 10 feet. 

Germantown Dam. — At the mouth of the Yellow River, the banks 
are high enough to develop a head of nearly 20 feet, although in time 
of high water this head would be greatly reduced. High water in 
the Wisconsin River is about 10 feet above the ordinary stage. 

A dam has been maintained near the mouOh at a little village called 
Germantown. The ordinary low water flow of the river may be fig- 
ured at about 400 second feet, so that a 10 foot head would equal 
440 theoretical horsepower. 

Necedah, — The only dam used for power on this river is located at 
Xecedah. The owmer, F. M. Reed, has installed turbines rated at 
210 horsepower, under a 10 foot head, all used to run a flour mill. 
The head of this dam could be increased to 12 feet, equal to about 
450 horsepower. 

BahcocTc Power. — Chapter 142, Laws of 1891, granted a charter 
to Henry C. Paine for a dam located at Babcock in Township twenty- 
one north, Rang'e three east. It seems probable that a good power 
could be develo])ed at this point at a reasonable expense, but as yet 
no construction has been attempted. 

Pittsville Power. — A charter was granted in 1879 to Carl B. and 
A. E. Long for a dam to be located in Section thirty-four, Township 
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twenty-three north, Range three east, but no construction has as yet 
been attempted. Tlhe bed of the river is here in the hard crystalline 
rock, causing important rapids. 

Rapids in Section Twenty-two, Township Twenty-three north ^ Range 
Three East. — About two miles north of Pittsville, the crystalline rock 
again crops out in both bed and banks of the river. It is estimated 
that there is a total fall of at least 30 feet in the two miles of rapids.^ 

Big Bull Falls. — This includes rapids of over 30 feet fall located 
in Section twenty-eight, twenty and twenty-one. Township twenty 
north. Range three east. In fact the entire upper reach of the river is 
charact^erized by numerous rapids, but the drainage area is here small. 

Lemonweie Rivee. 

Geology and Drainage. — The drainage basin of this river includes 
590 square miles, none of which is within the pre-Cambrian region 
As a result the river has a lower gradient than that of its neighbor, 
lihe Yellow River, and more like that of the Wisconsin River oppo- 
site. 

The extreme upper branches of the river traverse a swampy region 
while the remainder of the river is in the Potsdam region, both con- 
ditions being favorable to a uniform flow. • 

Fall of the River. — The fall of the river is devoid of any concen- 
trations. Between the Chicago, Milwaukee and St. Paul crossing, 
north of Valley Junction, and its mouth, the average fall is only 
^ 1.75 feet per mile. The following table gives all known data re- 
garding the fall in the river. 





Profile of 


the Lemonweir River.^ 






No. 


Station. 


Distances. 


Elevation 

above 
the sea. 


Fall Between 
Sections. 


From 
mouth. 


Between 
points. 


Total. 


Per MUe. 


1 


Mouth of river 


Miles. 

0. 
11. 
11. 
15.5 
15.5 
25. 
42.5 
42.5 
47.0 


Miles. 

0. 
11. 
0. 
4.5 
0. 
9.5 


Feet. 

834 
852 
858 
859 
868 
866 


Feet. 


Feet. 




T ' J i Below 


18. 


1 6 


2 


^emonwier dam ] ^ °^^ ! . ! ; . ! ; ; . 




3 


Maustondam...^Bf,'»;^; • • •; 


1.0 


0.2 


4 


Near New Lisbon 


11. 


........ 


5 


Necedah Junction, below dam.... 
Necedah Junction, above dam ... 
One mile north of Valley Junction 




6 


17.5 
4.5 


"" 915 






7 








1 Authority State Geologist, S. Weidman. 

2 Authority 1-3, L. S. Smith, 4-7, C. M. & St. P. R. R. 
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WATEB POWERS. 

Lemonweir, — The first dam is located at Lemonweir about 11 
miles above the mouth of the river. A feed mill owned by R. Davis 
is located at this point with a turbine under an average head of 6 
feet. 

MavMon Dam. — The second dam is located at Mauston 15 miles 
from the mouth of the river. The drainage area of the river above 
this point is 560 square miles. The river banks are only sufficiently 
high to develop a head of 8% feet. The dam was recently recon- 
structed having been washed out by a severe freshet. The Mauston 
Electric Service Company recently purchased this power and have in- 
stalled 3 new 49-inch turbines rated at 210 horsepower. This power 
is used to run a flour and grist mill during the day and an electric 
light plant at night. The company have installed also 150 horsepower 
of auxiliary steam power. 

New Lisbon Dam, — Two turbines are here installed under a head 
of 10 feet and rated at 100 horsepower. The owners report the. 
wheels old and that they intend to replace them by new wheels soon. 
At times of high water the head is reduced to 4 feet. The drain- 
age area, above jtTew Lisbon is about 500 square miles. 

Baraboo River. 

Geology and Drainage. — Few, if any, of the tributaries of the Wis- 
consin River are more fully developed than the Baraboo, and only 
three tributaries have a larger drainage area (655 square miles'). 
The river has a total fall of 154.5 feet in a distance of 75 miles, and, 
as the river flows through a rich agricultural region, its many powers 
are generally utilized. 

The river occupies an old river valley which is deeply filled with 
alluvium. At Ablemans, this filling is reported at 70 feet, while at 
other places the filling is several times this. At Reedsburg and above 
in the valley of the upper Baraboo, ^he immediate valley is narrow 
and sandstone is frequently exposed in both bed and bank of the river. 
This sandstone, while usually soft and friable, sometimes occurs in 
firm quarry layers. The ground on both sides of the valley rises tO' 
200 or 300 feet 
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A glacial moraine is crossed at Baraboo, whcih gav3 rise in a state 
of nature to boulder rapids with a total fall of nearly 50 feet. About 
five miles below Baraboo, the river strikes the northern one of the 
two eastward trending quartzite ranges, referred to before as the 
Baraboo ranges, penetrates it, and, after flowing in the intervening 
valley for 15 miles, once more passes through the northern ranga, 
and tbon enters the plain of the Wisconsin valley near Portage. Be- 
cause of the steep slopes of the Baraboo valley and its state of culti- 
vation, the rainfall reaches the river very promptly, giving rise to 
sudden freshets and extreme low water. 

Profile. — The following table, compiled largely from railroad data, 
gives a fairly complete profile of the river from source to mouth. 

Railroad Facilities. — The Chicago and jtTorth-Westem Railway fol- 
lows the river closely from Baraboo to the headwaters of lihe river^ 
crossing it frequently and providing good transportation facilities. 

WATER POWERS. 

The water powers of this river will be described in order from 
mouth to the source. 

In the last 15 miles of its course, the banks of this ri*^er are too 
low to allow of any considerable development, but at the point where 
the river breaks through the Baraboo Bluffs, the banks are 
high and rock abundant. Many years ago a dam was maintained 
at this place, but, for unknown reasons, it was abandoned long ago. 

Baraboo Powers. — The drainage area above Baraboo is 550 square 
miles. By far the most important concentration of fall originally 
existed at Baraboo in the form of boulder rapids. These rapids, with 
a total fall of nearly 50 feet, have been fully improved by four dams, 
the lowest one of which is 

The Linen Mill Dam. — This is a plank dam with an average head 
of five feet, built in 1902 and owned by George McArthur. One 
60 and one 30 inch turbine are installed, rated at 30 horsepower and 
used to run a mill for l!he manufacture of Turkish towels and 
crashes. At the time of spring freshets, the water backs up so as to 
destroy the head. Between the crest of this dam suxd the tail race 
of the next power above, is a fall of two feet. 

City Water Worlcs Dam. — This is a rock filled dam located on the 
east line of the northeast quarter of the northwest quarter of section 



164 



WATER POWERS OF WISCONSIN. 



Profile of Baraboo River. 



No, 



1 
2 
3 
4 
f 

6 

7 

9 
10 

11 

12 

1.3 

14 
15 
16 

X7 

18 
19 
20 

21 

22 

23 

24 
25 



Station. 



Mouth of river 

Linen mill dam, below 

Linen mill dam, above 

Baraboo water work, tailrace. . 
Baraboo waterworks dam, 

crest 

Oak street dam, below 

Oak street dam, crest 

Island Woolen Mills dam: 

below tailrace 

crest of dam 

N. E. 1/4, Sec. 1, T. 11 N, H. 

5 E 

N. W. %, Sec. 2, T. 11 N, R. 



5 E. 



S. W. :^, Sec. 34, T. 12 N, R.. 

5 E 

West line Sec. 2S, T. 12 N, R. 

5 E 

At Reedsburg, below dam 

At Reedsburg, above dam 

E. of La Valle, Sec. 35, T. 13 

N. R. 3 E 

E. of La Valle, Sec. 2Q, T. 13 

N. r: 3 L 

La Valle dam, tailrace 

La Valle dam, crest 

W. of La Valle, Sec. 20, T. 13 

N, R. 3 W 

W. of La Valle, Sec. 17, T. 13 

N, R. 3 W 

\V. of La Valle, Sec. G, T. 13 

N, 3 W 

Wonewoc dam, tailrace 

Wonewoc dam. crest of 

East of Elroy, Sec. 4, T. 14 N. 

R. 2 E 



Distance . 



From 
mouth. 



Miles. 

0.0 
24.0 



25.0 

25.5 
26.2 



26.7 



33.7 
36.4 
38.4 

4^.1 

47.7 



52.5 

5i.O 
57.5 



59.5 

60.5 

63.0 
(>4.5 



'<o 



Betwpen 
points. 



Mil » 

0.0 
24.0 



l.'O 

.5 

.7 



.5 



7.0 
2.7 



3.7 

5.6 
7.2 

4.8 

2.') 
2.5 



2.0 
1.0 

2.5 

1.5 



10.5 



Elevation 
above sea. 



Feet. 

783 
798.7 
801.7 
803.7 

816.3 
817.6 
823.8 

826.3 
S42.9 

845.0 

S45.9 

846.4 

852.4 L. W. 

864. 

871.2 H. W. 



375.0 



878. 



S90.0 

891.0 

894.0 
901.0 
908.0 

937.5 



Descent between 
points. 



Total. 



Feet. 



13.7 
5.0 
2.0 

12.6 
1.3 
6.2 

2.5 
16.6 

2.1 

.9 

.5 

6.0 
11.6 



3.8 
3 



3 

14 

7 

29.5 



Per mile . 



Feet. 



0.6 
2.0 



0.3 

0.3 

0.3 

1.6 
2.0 



0.8- 
1.2 



1.0 

1.2 
9.9 



2.8 



r-*xf°*l!°ci%^i?- L.»vejs bvWm Kachel under direction of L. S. Smith. 11-2.1. Chief Engineer 
CM. & bt. P. Ry., run m November, 1898. 
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one near the city limits of Baraboo at the head of a long bend of the 
river. The water is conducted in by a canal 2,000 feet long to the 
power plant owned, like the dam, by the city of Baraboo. The 
power estimated at 150 horsepower is developed by one 45 and one 
48-inch turbine under a 12.6 foot head. 

The Manchester KoUer Mill- OAvned by J ames Hull, has first right, 
by contract with the city, to the low water flow, and uses 80 horse- 
power for which they pay a rent of $600 per year to the city. The 
city has also installed steam power to the amount of 100 horse- 
power. 

Iloyt Mill Company Dam. — This dam is located near the center 
of the city of Baraboo, about 4,000 feet above the dam just described. 
This is a rock filled dam, seven feet high and 200 feet long, built iii 
very recent years. Formerly this dam developed a head of 10 feet 
and was used to run a flour mill on the left bank and a machine shop 
on the right bank, but both have been burned down. The power, 
which is estimated at 120 horsepower, is now for sale. 

Island Woolen Company Dam, — This is the fourth and last of the 
dams in or near the city of Baraboo. It is owned by E. P. and 
W. H. McFetridge, who have installed one 45 and one 16-inch tur- 
bine under an average head of 17% feet rated at 215 horsepower. 
The smaller turbine is used for electric lighting the mill wiiile the 
larger wheel is used in the manufacture of Cassimeres. This com- 
pany have also purchased a dam with a head of about six feet, 
located a short distance above this dam. No use of it is made, 
however. 

Eeedshurg Dam, — In the 21 miles of river between Reedsburg and 
Baraboo, the river has a total fall of onlv 30 feet. In the entire 
distance, the river has a very sinuous course, and, with the exception 
of a short distance at Ablemans, the banks are "low and devoid of 
rock. At Keedsburg, however, the sandstone outcrops in both bed 
a\d bank of river, causing rapids. At this point a timber dam has 
been constructed with a head which varies between 10 and 4 feet, 
with an average of seven feet, and furnishes power to both a woolen 
and flour mill. The drainage area above Reedsburg is 380 square 
miles. 

The woolen mill, called the ^^Eeedsburg Mill," is owned by the 
Applet on Woolen Mill Company and manufactures fancy woolen 
goods. The company have installed one 60-inch and one 56-inch 
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turbine rated at about 70 horsepower. They have installed, also, 
auxiliary steam power of 125 horsepower. The company are entitled, 
by deed, to enough water to run a "four set woolen mill." 

The Reedsburg grist mill has two turbines of about the same size 
as the woolen mill, but an older type. They are entitled to the re- 
mainder of the power. This mill is owned by J. Heaton, who has 
also installed auxiliary steam power. 

La Valle Dam. — This dam develops a head of eight feet and is 
used to run the La Valle Roller Mill. The owner, H. E. Paddock, 
reports that plenty of power is available for eleven months in the 
year. The drainage area above La Valle is 230 square miles. 

Wonewoc Dam. — This is a timber dam and develops an average 
head of seven feet. One 48-inch and one 36-inch turbine are in- 
stalled and furnish power for a flour and feed mill owned by W. H. 
Funk. The head varies between six and nine feet. No steam power 
is used. Drainage area above Wonewoc is 180 square miles. 

Elroy Dam. — This is the last dam W "^he Baraboo. Two 35-inch 
and two 30-inch turbines are installed under an average head of 
eight feet and used io run a flour and feed mill owned by R. M. De- 
Long and Company. The mill also has a 25 horsepower steam en- 
gine for use in time of lo^v water. 



Water powers on Tributaries of Baraboo River. 



Name of 
tribatary. 



Little Baraboo 



I ( 

( ( 



i ( 

i ( 



Leanabro Creek... 



Lorrendal Creek 



Location of dam. 



Cazeaovia 

I ronton 

S-c. 5, T. 12,R. 3 K 
Hillsboro 

Union C»nt^r . .. 
Sbc. 36, T. 12, R. 

7 E. . : 

At mftuth of rivpr 
Sac. 26, T. 11, N. 

^\ • If .£i ■ • • • • • • 



Head 
of dam. 



16 

im 

8 
15 



29 
10-15 

17 



Rated 
H. P. 



60 
95 



70 



18 



32 



Purpose. 



Owner. 



Flonr and feed... Wm.Wall. 

Gristmill i F. Byrne. 

Not develoned.. ,{ 

Flour and feed... i Hillsboro Milling 

Co. 
DndeveJoped 



Flour and lumber 
Undeveloped 

Flour 



H. L. Konkle Jr. 
C. Falkenstenn. 



KiCKAPOO KlVER. 



Geology and Drainage. — This river enjoys the distinction of hav- 
ing the largest drainage area (800 square miles) of all the Wiscon- 
sin Eiver tributaries. It is also the last large tributary to join the 
parent stream, the point of junction being only 18 miles from the 
mouth of the Wisconsin. The entire basin is situated in the driftless 
area of Wisconsin. The rivers have deeplv eroded their vallevs. 
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The sides of the valleys are steep, the side hills frequently showing 
the sandstone structure with the usual limestone capping. The river 
is subject to high floods. 

Fall in the River. — The great age of this river ?bas resulted in 
wearing its channel down to a very low gradient. The average 
gradient in the 70 miles between La Farge and the mouth of the 
river is 2 feet to the mile, while, in the lower half of this distance, its 
gradient is only 1.5 feet per mile, the same as that of the lower 
reaches of tihe Wisconsin River. 

The following profile is compiled from the railroad devations and 
gives a good idea of the water power possibilities. 

Profile of Kickapoo River. 





Distance. 


Elevation 

above 

the sea . 


Descent Between 
Stations. 




From 
mouth. 


Between 
points. 


Total. 


Per mile. 


Mouth of river 


0.0 

6.0 

19.0 

23.8 

34.8 

46.6 

50.1 
52.2 

55.7 

60.0 
62.5 
70.0 




633.0 

640 

658.6 

6TO 
rtHH 

710 

716 
720 

728.0 

735 

746 

777 




Sec. 7, T. 7 N., R. 4 W.... 
Bridsre at Steuben 


6 
13 

4.8 
11 

11.8 

3.5 

3.1 

2.5 

5.3 
2.5 

7.5 


7 

18.6 
13.4 
16 

22.0 

6 

4 

8 

7 
10 
32 


1.1 
1.4 


Brid&re at Bamum 


2.8 


South of Gay's MlUs 

S. line Sec. 2S, T. 11 N, B. 
4 W 


1.4 
1.9 


N. B. S. W. Sec. 19, T. 11, 
B. 3 W 


1.9 


Readstown 


1.9 


S. B. % Sec. 33, T. 12 N., 
B. 3 W 


3.2 


N. line Sec. 25, T. 12 N., 
B. 3 W 


1.3 


Viola 


4.0 


La Farge ». 


4.3 



Authority: Chicago, Milwaulcee & St. Paul Railway 



WATER POWER. 

Gays Mills. — The first dam on the river is located at Gays Mills 
35 miles (by river) from its mouth. The fall in this distance is 55 
feet. 

This dam owned by Atwood and Haggerty is built on the solid 
rock. The owners have installed two 40-inch turbines under a head 
of 6% feet and rated at 80 horsepower. They claim that they use 
only one-third of the water ir- the river. This use includes the 
grinding of flour and feed, and furnishing power to an electric light 
plant. The drainage area above this point is 500 square miles. 
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Soldiers Grove Dam. — ^Atley Peterson, the owner of this dam, 
has installed two turbines under a head of 7 feet and rated at 120 
horsepower. This power is used to manufacture hardwood lumber, 
and to run a municipal electric light and water-works plant. The 
owner has also installed 55 horsepower steam power. They report 
having had trouble to maintain their dam, owing to the absence of 
rock for a foundation. 

Readstown Dam, — A dam is here maintained by Henika and Fol- 
well with a head of 4 feet. The owners report that they have in- 
stalled one 46-inch turbine rated at 30 horsepower. The power is 
used to run a feed mill and a saw mill. 

Viola Dam, — A dam owned by E. R. Cushman develops a head 
of 6 feet. Five 48-inch turbines rated at 100 horsepower are used 
to run a saw and flour mill. 

La Farge Dam, — The La Farge Milling Company maintains an 
8 foot dam built on natural rock foundation. Three turbines 56, 
40, and 35 inches in diameter rated at 160 horsepower are used in 
the day time to run a flour mill, and during the night to run the 
local electric light plant. The owners report that they can count 
on only 125 horsepower. 

Rochton Dam, — This dam is owned by Bennett and Widmer. 
They have installed 3 turbines under a head of 7 feet and rated at 
100 horsepower, all used in the manufacture of flour. 

Mr. Y. S. Bennett reports that he owns two undeveloped powers. 
One is located in Section 26, Tovmship 14 north, Range 2 west, on the 
Kickapoo, which would develop a head of 10 feet wiljh a 9 foot dam, 
and one power site, located in Section 35, Township 14, Range 2 west, 
on Warner Creek, where a 20 foot head could be developed by a 16 
foot dam. 



Small powers on Kickapoo River Tributaries. 



River. 


Location. 


Owner. 


Head 


Turbine, 
H. P. 


Use. 


West Fork Kickapoo. 

West Fork Kickapoo. 
Kickaooo 


Bloomin^dale 

Avalanch 

Ontario 

One mi. N. of 
Ontario — 
Towerville . . 
Towerville . . 


Dam washed out 






Formerly was 


Avalanch Woolen Mill .. 
E. W. Sanded 

Hirnm Zimmerman 

G. W. Davis 


8 

■*i6" 

13 


15 
60 

50 
12 
17 


used as saw 
and ^rist mills 

Woolen mills. 

Saw and grist 


Kickaooo 


mills. 


Taintera Creek 


Bridge factory. 
Manuf. yarn. 


Tainters Creek 


C. H. Stemkard 


Flour mill. 
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BLACK RIVER. 



In order to point out the power possibilities along Black River a 
survey was made during 1906 from Black River Falls to Wisconsin 
Central Railway crossing near Withee. From the data collected on 
this survey sheets have been prepared shovdng a profile of the water 
surface, a plan of the river, contour along the bank, and prominent 
natural or artificial features. The results of this survey have been 
published on separate sheets and may be had upon application to the 
Director of the U. S. Geological Survey. 

Geology. — All that portion of the river from Black River Falls 
northward, is in the hard pre-Cambrian rock. For a large share 
of this stretch the river has worn deeply into the rock and banks that 
rise abruptly 40 to 60 feet, often with nearly vertical walls. In 
places, however, the rock is covered by the glacial deposits. 

In the 55 miles between Black River Falls and its mouth, the 
river flows in the Potsdam sandstone region, but even here the aver- 
age slope is 2.2 feet per mile. The valleys, however, are wide and 
the banks usually low, making the development of water power ex- 
pensive, and more difficult of maintenance. 

Rainfall. — A study of rainfall records given in the following fig- 
ure will show that average annual rainfall on the drainage area of 
this river between the years of 1893 and 1905 was 31.84 inches. 
This was distributed among the three important periods as follows: 
Storage period 12.15 inches, growing period 9.57 inches and re- 
plenishing period 8.41 inches.^ 



^ The storag'e period inolndes the 6 months from December to May inolusiTe, the 
grrowing period, June, July and Angnst, and the replenishing period, September, 
October and November, 
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Topography ak^d Drainage. 

Black River, hemmed in by the Chippewa on the west and the 
Wisconsin on the east, is restricted to a long and narrow watershed 
of about 2,270 square miles,^ with an average width of only 20 miles. 
At one point the branches of Chippewa River extend to mthin a 
quarter of a mile of Black River. Like the Chippewa, about a 
third of the Black River drainage area is in the comparatively level 
sandstone region, so that lihe maximum watershed available for water 
powers, namely, at Black River Falls, is only 1,670 square miles.^ 
The watershed narrows rapidly as the river is ascended, and at 
Neillsville, 22' miles in an air; line from Black River Falls, the 
drainage area is reduced to only 729 square miles.^ Were it not for 
this small watershed, the steep | gradient of the river and its high, 
rocky banks would insure large Water powers. Black River rises at 
an elevation of about 1,400 feet above sea level, and after a sinuous 
course of over 140 miles joins Mississippi River at La Crosse. The 
total descent in this distance is 772 feet, with details as shown in the 
following table: 

Profile of Black River from its mouth near La Crosse to near Withee. 



No. 



DistaDce . 



Station. 



1 
2 

3 
4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 



From 
mouth. 



Miles. 



Between 
points . 



Miles. 



La Crosse (near) 

Black River Falls: 

Below dam 

Above dam 

Chicago, St. Paul, Minneapolis 

and Omaha Railroad bridge 

Halls Creek, mouth of 

Halycon 

Hatfield R. R. Bridge 

East Forks, mouth of 

Dells dam, below 

Wedges Creek, mouth of 

Cunningham Creek, mouth of 

Center sec. 22, T. 24 N., R. 2W 

O'Neill Creek, Neillsville 

Bridge, sees. 9 and 16, T. 25 
N., R. 2 W 

Bridge, sees. ^ and 28, T. 27 

N., R. 2 W 



56.0 
55.0 

58.0 
61.6 
07.0 
71.2 
74.2 
77.5 
78.5 
84.8 
86.8 
90.8 

98.8 
103.5 



55.0 
.0 

3.0 
3.6 
5.4 
4.2 
3.0 

o q 

«> • o 

1.0 
6.3 
2.0 
4.0 

8.0 

4.7 



Elevation 


Descent between 
points. 


a hove i 
sea level. 


Total. 


Per mile. 


Feet. 


Feet. 


Feet. 



628 

749 
763 

766 
776 
793 
838 
846 
S74 
893 
909 
929 
999 

1.034 
1,070 







121 


2.2 


14 
3 




1.0 


10 


2.8 


17 


3.1 


4') 


10.4 


8 


2.7 


2S 


8.5 


19 


19.0 


16 


2.5 


20 


10.0 


m 


15.0 


45 


5.6 


38 


7.9 



1 Census report, vol. 17, 1880, p. 87 
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Profile of Black River from its mouth near La Crosse to near Withee. — Con. 



No. 



Station. 



Distance. 



From 
mouth. 



16 ! Bridge, Fairchild and North- 
I eastern Rwy 

17 Site New Greenwood dam 

18 Between sees. 27 and 2S, T. 27 

N., R. 2 W 

19 Hemlock dam, 600 feet below. 

20 Hemlock dam, above 

21 Bridge, sees, 20 and 29, T. 2fl 
I N., R. 2 W 

22 Bridge, Wisconsin Central 

Rwy., west of Withee 

68 Bridge, Wisconsin Central 
Rwy., Dnluth Br 



Milet. 

107.8 
109.3 

110.3 
113.5 
113.0 

119-6 

125.1 

131.7 



Between 
points. 



Miles . 

4.3 

1.5 

1.0 

S.2 

.1 

6.0 

5.5 

&.6 



ElsTation 
above ^ea. 



Feet. 

1,094 
1,105 

1,107 
1.132 
1,151 

1,167 

1,187 

1,198 



Descent Between 
Points. 



Total fall, 
feet. 



24 

11 

2 
26 

19 

16 
20 

11 



Per cent. 

5.6 
7.3 

2.0 
8.0 



2.7 
3.6 
1.7 



Authority: No. 1 (low- water elevation), Mississippi River Commission: 2 to 22^ 
Joint Survey of Wis. Geol. and Nat. Hist. Survey and United States Geological Survey. 



The United States Geological Survey maintained a gaging station 
on Black River at Melrose for nine months in 1903, but as the sta- 
tion proved unsatisfactory it was abandoned August 1, 1903. Such 
measurements and observations as were taken are given below: 

Discharge measurements of Black River near Melrose, Wis., in 0)03. 



Date. 



Hydrographer. 



January 15 L. R. Stockman 

February 7 

April 4 

May 1 

June 13 



^ Frozen. 



Gaffe 
height. 


Discharge. 


Feet. 

4.30 
4.30 
5.90 
11.00 
3.90 


iSf con d' feet. 

'598 

^508 

2.982 

10,931 

842 
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Mean daily gage height in feet, of Black River near Melrose, Wis., December 

Jf, 1902, to August 1, 1903. 



Day. 


1902. 








] 

Apr. 

5.10 
4.85 
5.30 
5.65 
5.90 
6.50 
6.65 
6.50 
6.20 
5.50 
5. GO 


190:^. 






Dec. 


Jan. 


Feb. 


Mar. 


May. 


June. 


July. 


Aug. 


1 




5.05 
5.00 
4.90 
4.75 
4.60 
4.60 
4.50 
4.50 

(^) 

4.40 

4.40 

4.40 
4.40 
4.40 

0) 

4.30 

4.30 

4.30 

4.30 

4.20 

4.20 

4.20 

4.20 

4.20 

4.20 

4.20 

4.20 

4.20 

4.20 

4.20 

4.10 


4.10 

4.10 

4.10 

4.10 

4.10 

4.20 

4.20 

4.20 

4.20 

4.20 

4.30 

4.25 

4.20 

4.20 

4.20 

4.10 

4.15 

4.00 

3.95 

3.90 

3.90 

4.00 

4.00 

4.00 

4.05 

4.10 

4.20 

4.35 


4.30 
4.35 
4.40 
4.45 
4.60 
4.75 

(^) 

6.25 

8.20 

9.30 

9.70 

10.75 

12.05 

12.55 

11.55 

9.85 

9.40 

10.35 

11.96 

13.40 

12.90 

11.40 

9.65 

8.05 

7.65 

6.65 

6.02 

6.55 

5.70 

6.55 

5.30 


11.00 

10.00 

10.25 

10.50 

9.65 

9.06 

8.15 

7.00 

6.95 

6.55 

8.30 

6.65 

10.60 

12.00 

10.90 

9.15 

7.80 

6.55 

6.50 

6.40 

6.30 

6.90 

6.50 

5.70 

5.80 

5.96 

8.40 

11.85 

12.60 

10.95 

Ik 50 


7.60 


3.60 
6.70 
11.20 
10.90 
13.00 
12.30 
10.20 
7.90 
6.90 
7.40 
8.70 
7.20 
6.79 
6.20 
5.80 
5.30 
4.50 
4.20 
4.10 
4.00 
4.00 
4.00 
3.90 
3.90 
3.90 
3.75 
3.90 
4.20 
4.00 
3.80 
3.75 


3.75 


2 






3 








4 


' 3.75 
3.96 
4.00 
3.80 
4.36 
4.35 
4.30 
4.35 
4.20 
4.20 
4.10 
4.15 
4.10 
4.00 
4.00 
4.05 
4.25 
4.60 
4.95 
5.80 
6.05 
5.85 
5.80 
5.65 
5.50 
5.35 
5.20 






5 


6.00 
4.70 
4.40 
4.30 
4.26 
4.00 
4.00 
3.95 
3.95 
3.80 
3.80 
3.80 
3.70 
3.70 
3.70 
3.70 
3.70 
3.70 
3.70 
3.60 
3.60 
3.50 
3.50 
3.50 
3.50 
3.50 




6 




7 




8 




9 




10. . . . 




11 




12 




13 .* 


5.45 
5.60 
5.95 
5.85 
6.06 
5.60 
5.00 
5.15 
4.50 
4.65 
4.30 
4.30 
4.35 
4.65 
4.85 
5.00 
5.65 
6.80 




14 




15 




16 




17 




18 




19 




20 




21 




22 




23 




24 




25 




26 




27 J 




28 




29. 




30 






31 





















1 Observer absent. 

A gaging station was established by the United States Geological 

Survey at Jfeillsville April 7, 1905, and the following data have been 

collected : 

Discharge measurements of Blac^k River at Neillsville, Wis., in 190.1, 1906 and 

1907. 



Date. 



Hydrographer. 



1905. 

April 7 ,'HaDna and Clapp 

May 24 S. K. Clapp 

June 13 I M.S. Breunan 

July 11 Ho 

August 11 I do 

September 25.. F. W. Hanna 



Width. 



1906. f 

January 25 — ! M. S. Brennan 

April 24 1 do 

June 3 do 



1907. 

April 3 

June 14 

July 13 

August 15 . 
September 18.. 



A. H. Horton 
G.A.Gray ... 

.... do 

...do 

— do 



Feet. 

192 
165 
192 
161 
151 
163 



147 
165 
160 



184 
147 
142 
116 
121 



Area of 
section. 



Squa^'e 
feet. 

1,0?1 
471 
945 
392 
242 
419 



Mean 
velocity. 



Feet per 
Aerond. 

3.5 
2.18 
3.15 
1.56 
.93 
1.86 



Gage 
height. 



198 
484 
436 


0.77 
1.70 
1.72 


772 
255 
226 
108 
140 


3.03 

1.31 

1.13 

.61 

.76 







Feet. 

7.7 

4.95 

7.26 

4.25 

3.3 

4.35 



4.30 
4.75 
4.46 



6.52 

3.39 

3.52 

2.7 

3.0 



Discharge. 



Seco7id 
feet. 

3,279 

1,024 

2,978 

612 

225 

780 



a 152 

819 
752 



2,343 
334 

255 

66 

106 



HOTK.— Width is the actual width of water surface, not including piers. Area of section is the 
total area of the measured section, including both moving and still waters. 

a Entirely frozen over; gage height given to water surface ; ice 1.3 feet thick. The discharge 
was 22 per cent of the open-channel rating for gage height 4.30 feet. 
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Mean daily gage height, in feet, of Black River at Neillsville, Wis., for 1905, 



Day. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


1 1 


3.4 
3.4 
4.1 
5.3 
5.2 

4.9 


3.7 
3.3 
3.2 

7.7 
14.2 

19.8 


4.4 
4.4 
4.9 
6.5 
8.4 

8.0 


2.7 
2.6 
2.6 
2.6 
2.9 

2.7 


3.3 
3.2 
3.5 
3.4 
3.0 

3.2 


8.5 
3.4 
3.4 
3.0 

3.0 


3.7 
3.5 
3.5 
3.5 
3.5 

3.7 


4.0 


2 




4.2 


3 




3.8 


4 




3.7 


6 




3.8 


d 


8.2 


3.5 


7 


7.7 


5.0 


16.5 


6.8 


4.2 


3.1 


3.1 


4.1 


3.5 


8 


6.9 


4.6 


11.5 


5.9 


4.0 


3.0 


2.7 


4.1 


3.4 


9 


6.2 


4.6 


8.8 


5.3 


4.0 


2.9 


2.4 


3.9 


3.3 


10 


6.0 


5.9 


7.6 


4.7 


3.5 


2.8 


3.1 


3.8 


3.4 


11 


5.7 


6.6 


8.6 


4.2 


3.3 


2.7 


3.0 


3.7 


3.4 


12 


5.5 


6.7 


8.0 


3.8 


3.3 


2.8 


3.0 


3.7 


3.5 


13 


5.1 


6.2 


7.1 


3.9 


3.3 


2.7 


3.0 


3.6 


3.4 


14 


4.8 


10.7 


6.2 


4.0 


3.3 


2.7 


3.0 


3.5 


3.4 


15 


4.6 


10.1 


5.5 


4.8 


3.2 


4.3 


4.0 


3.4 


3.5 


16 


4.3 


9.2 


5.8 


4.5 


3.0 


6.0 


4.9 


3.4 


3.4 


17 


3.9 


8.7 


11.2 


4.0 


2.9 


6.0 


5.4 


3.4 


3.3 


18 


3.8 


8.2 


10.7 


3.8 


3.0 


6.1 


5.5 


3.4 


3.0 


19 


4.2 


6.6 


8.6 


4.2 


3.0 


8.6 


5.6 


3.4 


3.0 


20 


3.9 


6.0 


7.0 


4.3 


3.0 


8.3 


Q.Q 


3.3 


3.2 


21 


3.2 


5.3 


6.0 


4.0 


3.2 


7.5 


6.9 


3.2 


3.1 


22 


3.1 


5.1 


5.2 


3.8 


3.5 


6.3 


6.5 


3.2 


3.1 


23 


3.1 


4.9 


4.5 


3.3 


3.4 


5.8 


6.9 


3.2 


3.3 


24 


3.5 


4.7 


4.1 


3.1 


3.6 


4.7 


5.5 


3.5 


3.5 


25 


3.4 


4.3 


3.9 


3.1 


3.4 


4.2 


5.0 


4.2 


3.5 


26 


3.4 


4.2 


3.7 


3.0 


3.3 


3.9 


4.6 


4.6 


3.5 


27 


3.4 


4.1 


3.5 


2.9 


2.^ 


3.8 


4.4 


4.5 


3.4 


28 


3.4 


3.9 


3.3 


2.9 


3.0 


3.7 


4.1 


4.3 


3.4 


2d 


3.4 


3.9 


3.3 


2.8 


3.4 


3.6 


3.9 


3.9 


3.4 


30 


3.4 


3.8 


3.5 


• 2.8 


3.5 


3.8 


3.7 


3.7 


3.5 


31 




3.S 




2.T 


3.» 


1 


3.0 




3.5 















Note.— No ice record at this station. 



Daily gage height, in feet, of Black River at Neillsville, Wis., for 1906. 



Day. 



Jan. i Feb 



Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 



Oct. I Nov. 



Dec. 



1. 
2. 
3. 
4. 
5. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

le. 

17. 
IS. 
19. 
20. 

21. 
22. 
2S. 
24. 

;>5. 

26. 
27. 
28. 
20. 
30. 
31. 



3.5 
3.3 
3.4 
3.5 
3.4 

3.4 
3.5 
3.5 
3.4 
3.5 

3.5 
3.5 
3.5 
3.5 
3.6 

3.6 

3.7 
3.8 
3.3 
3.8 

4.0 
4.0 
4.0 
4.0 
4.0 

4.0 
4.1 
4.1 
4.1 
4.1 
4.1 



4.1 
4.1 
4.1 
4.1 
4.0 

4.0 
4.0 
3.9 
3.9 
3.3 

3.8 

3.S 
4.0 
3.9 
3.9 

3.9 
3.8 
3.9 
3.9 
4.1 

4.2 
4.3 
4.4 
4.0 

4.S 

4.9 
5.1 
5.1 



5.1 
5.0 
5.2 
5.0 

4.9 

4.9 
4.8 
4.8 
5.3 
5.1 

4.9 
4.9 
4.8 
4.7 
4.6 

4.5 
4.5 
4.4 
4.3 
4.3 

4.4 
4.3 
4.2 
4.1 
4.2 

5.1 
(i.O 

G.r, 

7.? 



ni 



8.5 



9.4 
11.8 
12.0 
11.6 
11.3 

11.0 
10.8 
11.4 
10.7 
10.0 

8.9 

8.7 
8.5 
8.8 
8.5 

7.6 
6.7 
6.2 
6.0 
6.0 

5.8 
5.4 
4.9 
4.8 
4.4 

4.4 
4.3 
4.2 
4.1 
4.2 



4.2 

4.6 
5.0 

5.2 
5.1 

4.7 
4.4 
4.2 
4.3 

4.3 

4.1 
3.9 
6.9 
7.3 

6.6 

5.9 
5.4 

4.9 
4.5 
4.1 

4.0 
4.0 
4.1 
4.2 
6.0 

5.9 
9.3 
S.3 
7.2 
6.5 
5.8 



5.1 


3.7 


4.8 


3.5 


4.3 


3.9 


4.0 


4.2 


4.2 


4.0 


6.3 


3.6 


6.9 


2.3 


6.6 


3.1 


5.9 


3.0 


5.4 


3.1 


4.6 


3.0 


4.1 


3.0 


3.8 


2.8 


3.5 


2.8 


3.3 


2.8 


3.2 


2.7 


3.1 


2.7 


3.0 


2.6 


2.9 


2.7 


3.0 


2.7 


3.1 


2.6 


3.6 


2.6 


3.9 


2.2 


4.1 


2.1 


3.9 


2.1 


3.7 


2.4 


3.9 


2.4 


4.1 


2.5 


4.2 


2.4 


3.9 


4.0 




3.7 



3.2 
3.0 
2.8 

2.6 
2.8 

3.0 
2.9 
2.8 
2.4 
2.4 

2.4 

2.5 
2.4 

2.4 
2.3 

2.3 
2.4 
2.4 
2.3 
2.3 

2.G 
3.0 

3.8 
4.1 

4.4 
4.3 
4.1 
3.9 

3.7 

;^.4 



3.2 
4.5 
4.5 
4.7 
4.5 

3.0 
3.8 
3.4 
2.9 
3.0 

3.0 
3.0 
3.0 
2.9 

2.9 

3.3 

3.3 
3.4 
3.3 
3.2 

3.2 
3.1 
3.0 
3.3 
3.2 

3.1 
3.0 
3.0 
2.9 



2.7 


4.9 


2.9 


3.9 


2.7 


3.8 


2.7 


3.9 


2.7 


3.8 


2.5 


3.7 


2.5 


3.7 


2.5 


3.7 


2.5 


3.6 


2.5 


3.7 


2.7 


3.6 


2.4 


3.6 


2.4 


3.3 


2.4 


3.2 


2.4 


3.3 


2.5 


3.2 


2.5 


4.1 


2.7 


5.1 


2.7 


4.8 


3.0 


4.6 


3.5 


4.4 


3.4 


3.7 


3.4 


3.8 


3.7 


3.6 


4.3 


3.8 


5.2 


5.5 


5.2 


6.7 


4.9 


6.6 


4.7 


6.3 


4.5 


6.2 


4.S 


■•■••«• 



5.5 

5.2 
4.9 
4.5 

4.2 

3.8 
4.2 

4.5 
4.7 
4.8 

4.8 
4.8 
4.6 
4.3 
4.3 

4.5 

4.6 
4.6 
4.5 



1 Ice jam. 

Note.— Ice coiRlitioiis January 1 to Mar<!]i .7) and December 20 to 21. 
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Mean daily gage height, in -feet of Blade River at near NeiUsville, Wisconsin^ 

for 1907. 



1. 

2. 

S. 
4. 
5. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

10. 

17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 



Day. 




9.20 
10.10 
11.30 

12.40 
12.40 
11.00 
11.80 
10.70 
9.10 



Apr. 



May. 



June. July, 



Aug. 



Sept. 



Oct. 



Nov. 



Dec. 



7.70 


4.60 


3.70 


3.3 


2.5 


2.5 


3.2 


2.6 


6.90 


4.50 


3.40 


3.5 


2.4 


2.4 


3.1 


2.6 


6.60 


4.30 


3.20 


3.4 


2.3 


2.4 


3.1 


2.7 


6.90 


4.10 


3.20 


3.6 


2.3 


2.4 


3.1 


2.7 


6.70 


4.00 


3.10 


6.9 


2.4 


3.2 


3.1 


3.0 


6.40 


3.80 


3.00 


4.6 


2.4 


2.6 


3.2 


3.0 


6.50 


3.80 


3.00 


4.1 


2.4 


2.5 


3.3 


2.9 


6.90 


3.60 


2.90 


5.1 


2.4 


2.5 


3.1 


2.7 


5.70 


3.60 


2.90 


4.5 


2.4 


2.3 


3.1 


2.9 


5.80 


3.50 


2.80 


4.0 


2.4 


2.7 


3.0 


2.9 


5.60 


3.50 


3.00 


3.6 


2.6 


2.3 


3.0 


2.8 


5.60 


3.40 


3.10 


3.3 


2.5 


2.2 


3.1 


2.8 


5.40 


3.40 


3.40 


3.1 


2.4 


2.2 


3.0 


2.6 


5.00 


3.60 


3.50 


3.3 


2.4 


2.4 


3.0 


2.5 


4.80 


5.20 


3.20 


3.3 


2.4 


2.3 


2.9 


2.7 


4.70 


5.90 


3.00 


3.2 


2.6 


2.6 


3.4 


2.6 


4.60 


5.70 


3.00 


3.1 


2.4 


2.5 


2.9 


2.7 


4.40 


5.30 


3.00 


3.0 


2.2 


2.6 


2.8 


2.7 


4.40 


4.70 


3.00 


3.0 


4.3 


6.5 


2.8 


2.6 


4.20 


4.30 


3.10 


3.0 


3.6 


7.0 


2.8 


2.6 


4.10 


4.00 


4.00 


3.0 


3.2 


6.4 


2.7 


2.7 


4.00 


5.60 


8.90 


3.3 


3.2 


5.8 


2.5 


2.8 


3.90 


5.20 


3.90 


3.0 


3.3 


5.3 


2.5 


2.7 


4.00 


4.80 


3.90 


2.8 


2.9 


4.8 


2.5 


2.9 


. 4.10 


4.50 


3.50 


2.7 


2.7 


4.5 


2.5 


3.0 


4.30 


5.oe 


3.20 


2.7 


2.7 


4.0 


2.5 


3.0 


4.20 


4.80 


3r.00 


2.6 


2.7 


3.8 


2.6 


2.9 


4.20 


4.40 


2.90 


2.5 


2.6 


3.6 


2.6 


2.9 


4.60 


4.20 


3.10 


2.9 


2.5 


3.4 


2.5 


2.9 


4.70 


3.80 


3.00 


2.5 


2.5 


3.3 


2.6 


2.7 


••••••»• 


3.60 




2.4 


2.5 




2.6 







2.7 
2.8 
2.8 
2.7 
3.0 

2.8 
3.7 
2.8 

2.9 
2.7 

2.8 

2.9 
2.8 
2.7 
2.7 

2.5 
3.0 
2.5 
2.7 
2.7 

2.6 
(1) 



1 Frozen. 



Estimated monthly discharge of Black River at Neillsville, Wis., for 1905-6. 



Month . 



Discharge in second-feet. 



Maximum. 



April (6130) 

May — 

June 

June 

August , 

September , 

October , 

November 

December 

1906. 

April 

May 

June 

July 

August 

September % 

October 

November 

December (1-19) 



3,900 

6,910 

23,000 

23,060 

635 

4,340 

2,570 

870 

635 



8,700 

5,180 

2,570 

635 

750 

990 

1,250 

2,400 

1,400 



Minimum. 



Mean. 



177 


1,036 


267 


1,768 


205 


3,840 


205 


3,840 


60 


229 


80 


918 


20 


750 


205 


392 


150 


2Q& 


635 


3,860 


473 


1,450 


126 


730 


20 


184 


^ 


188 


105 


274 


44 


298 


205 


733 


424 


874 



Note.— Values for 1906 are good, except July and August, which are fair. During the 
frozen period the discharge probably seldom exceeded 500 second-feet and attained a 
minimum of at least 150, and probably much less. 
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Rating table for Black River at Neillsville, Wis., for 1905 and 1906. 



Gage 
height . 


Discharge. 


. Gage 
height. 


Discharge . 


Gage 
height. 


Discharge . 


Gage 
heigh th. 


Discharge. 


Feet. 


Sec. -feet. 


Feet. 


Sec -feet. 


Feet. 


Sec. -feet. 


Feet. 


Sec. -feet. 


2.10 


20 


3.60 


338 


5.10 


1.185 


7.20 


2,850 


2.20 


26 


3.70 


379 


5.20 


1,250 


7.40 


3,050 


2.30 


34 


3.80 


424 


5,30 


1.315 


7.60 


3,250 


2.40 


U 


3.90 


473 


5.40 


1,385 


7.80 


3,460 


2.50 


56 


4.00 


525 


5.50 


l,4o5 


8.00 


3,680 


2.60 


70 


4.1C 


579 


5.60 


l,55i5 


8.20 


3,900 


2.70 


86 


4.20 


635 


5.70 


1,600 


. 8.40 


4,120 


2.80 


105 


4 30 


692 


5.80 


1,675 


8.60 


4,340 


2.90 


126 


4.40 


750 


5.90 


1,750 


8.80 


4,580 


3.00 


150 


4.50 


810 


6.00 


1,825 


9.00 


4,820 


3.10 


177 


4.60 


870 


6.20 


1.985 


10.00 


6,020 


3.20 


205 


4.70 


930 


6.40 


2,145 


11.00 


7,300 


3.30 


235 


4.80 


990 


6.60 


2,310 


12.00 


8,700 


3.40 


267 


4.90 


1,055 


6.80 


2,480 






3.50 


301 


5.00 


1,120 


7.00 


2,660 







Note.— The above table is applicable only for open-cbanael conditions. It is based apon 8 
discharge measnremeots made daring 1905 and 1906. It is well defined between gage heights 3.3 
feet and 7.7 feet. Beyond these limits the discharge ib only approximate. 



WATEE POWERS. 

It is many years since Black River was used for lumbering, and 
as the surrounding country is well settled, it seems likely that the 
near future will see a demand for the available water powers. These 
powers, while not of the largest, are so situated as to be cheaply 
developed. The river has no large tributaries, but many of its nu- 
merous small feeders are now developed and used to run grist and 
saw mills. At the present time several projects are being exploited 
which look to the employment of these powers by interurban electric 
railroads and other enterprises in near-by cities. 

Dam Site in Sections 1 and 2, Township 18 North, Range 8 East. — 
Chapter 206, Laws of 1903, granted a charter to the La Crosse and 
N"orthem Railway Company to build a dam not exceeding 24 feet 
above low water mark, either on lot 6 of section one or on lot Y 
of section 2, both in Township 18 north. Range 8 west. The drainage 
area above this point is about 2,200 miles, so an ordinary low 
water flow of at least 500 second feet would be expected equivalent 
to 1«320 theoretical horsepower. 

The construction of this dam has not as yet begun. The utiliza- 
tion of this power would be of special importance to the proposed in- 
terurban between La Crosse and Black River Falls. 

Blach River Falls Dam. — The first dam in the river is at Black 
River Falls and is of timber construction. The power developed 
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is owned by the city of Black River Tails, with turbines working 
under a head of 13 feet, and by J. J. McGillivray, with turbines un- 
der a head of 16 feet. The present tailrace could be lowered 3 or 
4 feet, and the crest of the dam could.be raised the same amount 
without flooding. This improvement would give a total head of 
20 feet. The turbines now installed develop about 345 horsepower, 
which is used to run an electric light plant, a sash and door mill, a 
wagon shop, and a grist mill. 

Chapter 491, Laws of 1905, granted to the present owner the right 
of increasing the head of the dam 4 feet. The drainage area above 
this point is about 1,570 square miles. A view of this dam, at 
time of high water is shown in Plate XXXII. 

Blach River Falls to Neillsville. — ^Because of the high, rocky 
banks and high gradient of this river, dams of 15 to 20 feet head 
could be installed nearly every 2 or 3 miles between Black River' 
Falls and Neillsville, but only a few of the largest undeveloped 
powers will be described. 

The first dam site above Black River Falls is located near the 
south line of Section 1, Township 21 north. Range 4 west, just below 
the Chicago, St. Paul, Minneapolis and Omaha Railway bridge. At 
this point the rocky banks form a narrow gorge and are high enough 
to furnish a head of 30 feet or more. This site belongs to the 
Black River Improvement Company, of La Crosse, Wisconsin. 
Twenty feet would develop all the fall to center of section 17, town- 
ship 22, range 3 west. 

Northeast Quarter Section 17, Township 22 North, Range S West^ 
Dam Site, — At this point the banks of the river are high and steep. 
Between this point and the railroad crossing at Hatfield the river has 
a total fall of nearly 50 feet, all of which could be developed at this 
point by a dam not to exceed 500 feet in length. This dam site is 
less than three miles from the main line of the Ohicago, St. Paul,: 
Minneapolis and Omaha Railway. 

Hatfield Dam Site. — The legislature of 1903 granted a charter 
to build a dam at Hatfield, in section 3, township 22 north, range 
3 west, to E. G. Boy ton and Orlando Hoi way, but said charter was 
to be void unless the dam were constructed before the end of 6 years. 
This charter provided for a head of 35 feet. It is reported on good 
authority that active steps are now being taken to improve this power. 

12 
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Surveys Ihave been made and preliminary plans drawn for a dam 
at 'Hatfield with a head of 50 feet and this includes a canal from 
the head of this proposed dam extending downstream about 2 miles. 
Such a canal would develop a total head of 86 feet by one power 
plant. But the 50 foot dam would cover up the next important 
dam site above, viz. : 

The "DelW Dam. — This old logging dam is located in Section 18, 
Township 23 north, Kange 2 west, at the head of a rapids which com- 
prise a fall of 25 feet in a distance of less than a mile. A 30-foot 
dam in the sit j of the present "Dells" dam would back the water to 
the foot of Koss Eddy and this head, in connection with a short canal 
below the present dam, would develop a total head of 40 feet. 
^ Ross Eddy Rapids. — ^Ross Eddy, a view of which is shown in 
Plate XXXIII comprises a fall of 26 feet in a distance of a mile. 
The total fall in the river between the mouth of 'Niell Creek and 
Cunningham Creek, a distance of 3^ miles, is 45 feet. Mr. L. B. 
Eing of Neillsville has a charter for a 20-foot dam in either Section 
22 or 26, Township 24 north, Range 2 west, granted in 1901. Near 
the southeast corner of Section 22, Township 24 north, Range 2 west, 
the river is flowing due east but in the next 2,000 feet it turns 
abniptly and flows south for a distance of 2,000 feet when it turns 
abruptly again to the west. Mr. Ring has proposed to build a 20- 
foot dam in the S. E. ^4 ^^ section 22 and then by a short canal 95 
rods long (in earth) cut off this long bend and deliver the water to 
the turbines below the bend under a head of 42 feet. The outlet of 
such a canal would be in a favorable place for the power house be- 
cause of its protection from ice and floods. 

Weston Rapids,— These rapids, including a fall of 20 feet are 
located in Section 2, Township 24 north, Range 2 west, about 2 miles 
from Neillsville, a city of 2,200 inhabitants. ISTineteen feet of fall 
are concentrated in a distance of 4,000 feet. Both banks are high 
enough at the head of the rapids to enable a dam to be built with a 
head of about 18 feet. This would back the water up to a point 
41^ miles above. 

The right or west bank is high enough to allow of a canal at this 
level to a point nearly opposite the foot of Weston Rapids. While 
expensive, this canal would develop a head of about 35 feet. Even 
with a head of 25 feet the pondage is estimated at 225 acres. 
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At the present time the owners, the Neillsville Light and Power 
Company, are trying to sell their rights to the city. The occasionally 
remarkably low water flow of this river makes necessary the installa- 
tion of an auxiliary steam plant which greatly reduces the value of 
the stream as a power producer. This extreme low flow may be due 
to the regulation of the flow by the dams at Greenwood and Hem- 
lock. 

Bapids in Section 16, Township 25 North, Range 2 W^st — These 
rapids nclude a fall of 14 feet in a distance of about 3,000 feet and 
all in the N. E. ^^ of above section 16. The banks would here 
Allow a dam with i head of approximately 20 feet. 

Rapids in Section i, Township 25 North, Range 2 West. — ^About 
1,000 feet north of the south line of section 4 a 15-foot dam could be 
secured at reasonable cost. 

Rapids in Section 21, Township 26 North, Range 2 West — ^About 
a quarter of a mile from the south line of section 21 the banks are 
suitable for a dam with a head of 20 feet. This would develop all 
the fall up to Greenwood. 

Greenwood Dam. — ^Uiider a charter granted by Chapter 470, Laws 
of 1895, the city of Greenwood has constructed a concrete dam near 
the north line of Section 34, Township 27 North, Range 2 West. 
This dam develops a head of 12 feet and the power is used to light 
the city. Between the back water of this dam and the foot of the next 
dam above is a fall of about 10 feet. 

Hemlock Dam. — This dam is located in Section 16, Township 27 
North, Range 2 West. It was originally built for logging purposes 
and has been repaired and modified several times. At the present 
time the dam develops a head of 18.5 feet. Tour turbines rated at 
175 h. p. are installed and used to run a grist and saw mill. The 
power is owned by Theodore Withee. This dam backs the water 
for a distance of 2^4 niiles and is the last dam on the river, used 
for power. 

In the 10 miles between the back water of Hemlock dam and the 
Wisconsin Central bridge near Withee the river has a total fall of 
only 38 feet. The banks for the greater part are low and in many 
places swampy, giving no opportunities for the development of power. 

Because of the unusually steep gradient in .the branches of Black 
River, a water power of from 10 to 20 feet can be located at frequent 
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intervals on these streams. Several of the many mills in such loca- 
tions report an available head of from 35 to 40 feet. In nearly every 
t5ase timber and rock are found at or near the dam sites. 

Railroads. — That portion of Black Kiver containing the important 
powers is fairly well served by railroads. The river is crossed by the 
Chicago, St. Paul, Minneapolis, and Omaha Railway four times, and 
once each by the Wisconsin Central Railway and the Green Bay 
and Western Railroad. 

Dams on Tributaries of Black River, 



River. 



BobiD8oii*8 Creek. 

do 

do 



Location. 



Sec.25,T.20N.,R.4E. 
Sec.l9,T.20N.,R.5E. 
Sec.20,T.20N.,R.2E. 



Owner. 



Beaver Creek I Sec. 30, T. 20 N. , R. 7 E 



do 
do 



MiU Creek 

Doaglas Creek . . . . 

Hall Creek 

Sqaaw Creek 



Galesville 

Sec.30,T.20N .R 7E. 

Sec.29,T.19N.,R.fiE. 

Melrose 

Merrillan 

Sec.21,T.21N.,R.4E. 



Head 



■ • • • « « vL^^ •••• •••• •• 

Robinson's Creek . 
Sailor Creek 



... do do ... 

8ec.22,T.20N.,R.4E 
Perkinstown 



G. W. Brenner 

H.B.Mills Est 

Ettrick ooMen Mills 

Galesville MiU'g Co. 

Beaver Valley Roller 
Co 

N. Bend Milling Co.. 

Melrose Mill 

Andrews and Co 

Squaw Creek Woolen 
Mills 



F. L. Diederich 



16 
20 
12 

10 
14 

10 
37 
34 
12 

13 

10 
10 
12 



Tarbine. 
H. P. 



50 
40 

20 
150 

55 

100 

90 

25 

> 

33 



25 



Use of power. 



Floar and feed. 

Undeveloped. 

Saw and plan- 
ing. 

Mannfactnre of 
woolens. 

Flour and elec- 
tric light. 

Flour and feed. 

Flour and feed. 

Flour and feed. 

Flour and feed. 

Manufacture of 

woolens. 
Undeveloped. 
Undeveloped. 
Saw mill. 






k b 
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CHIPPEWA KIVEK SYSTEM. 



Topography and Drainage. — The Chippewa drainage system has 
its source in over a hundred lakes, large and small, with many con- 
necting swamps, near the Michigan boundary and only 20 miles from 
Lake Superior. The drainage area has a length of 180 miles, a max- 
imum width of 90 miles, and an average width of nearly 60 miles. 
The general direction of the drainage, except in the extreme West- 
ern part, is toward the southwest. Chippewa Kiver unites with the 
Mississippi at the foot of Lake Pepin, after a course of 267 miles. The 
total area drained by the river is 9,673 square miles, of which about 
6,000 include the most unsettled region of northern Wisconsin. This 
area includes the richest forests of the State, of both soft and hard 
timber. Although lumbering operations have been very active here 
for many years, considerable pine timber still remains, chiefly at the 
upper headwaters, but it is fast disappearing. Most of the large 
tracts of pine lands are owned by large corporations, and many of 
them are reached by long lines of logging railroads, which in many 
cases have been purcshased by the trunk-line railroads and made a 
part of their systems. The extensive use of such railroads has greatly 
relieved the rivers of the burden of transporting logs, and correspond- 
ingly added to the value of the rivers for water-power purposes. 

The main line of drainage runs very nearly along the central line 
of the basin, but the name of Chippewa River is not given to this con- 
tinuation of the principal stream. The river divides 112 miles from 
the mouth ; one branch, the prolongation of the line of drainage, called 
the riambeau, rises in the lakes near the Michigan line, at an eleva- 
tion of a little over 1,600 feet above the sea; the other branch, rising 
farther west and flowing more directly south, receives the name Chip- 
pewa. The Flambeau drains 1,983 square miles, while Chippewa 
River, above their junction, drains only 1,777 square miles. About 
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56 miles above this junetian tike Odppewa again divides into East 
and West braaohes, the one flowing from tbe northeast, the other from 
the north, draining, respectively, 278 and 480 square miles. 

Tile lakes of this region are situated in two widely separated groups, 
one in the extreme northeastern part, at the headwaters of ilambeau 
Eiver, and the other in the northwestern part, at the headwaters of 
what is known as the main stream and of Eed Cedar Eiver. The 
remainder of the area is almost devoid of lakes. The wooded regions, 
however, include very large areas of cedar and tamarack swamps. 

GEOIiOGT. 

The pre-Cambrian crystalline rocks form the underlying strata in 
the area above Chippewa Falls, while below that point they are re- 
placed by the Cambrian sandstone. The entire area above Chippewa 
Falls is covered with glacial drift, so that the rock appears only in 
the river bed. The country is level or rolling. In the southern part 
of the area the rivers have eroded deeply into the drift and rock, but 
in the northern portion they have not cut m.uch below the surface. 

With only a few exceptions (the most notable one at Eau Claire) 
aH the many and important water powers on Chippewa IKiver are 
found in the region of the pre-Cambrian crystalline rocks, but be- 
cause of the deep drift the powers on the upper streams occur as bowl- 
der rapids. 

PROPOSED EEBEEVOrE BITES. 

According to detailed surveys made by United States engineers, 
this drainage area is favored with an unusual number of exeelleait 
sites for reservoirs. A list of these sites, with valuable data can- 
ceming tfaem, is given in the following table: 



CHIPPEWA RIVER. 



183 



Proposed United States Government dams on Chippewa RdverA 





Length . 


Maximum height. 


Drainage 


Location and came. 


Dam. 


Dike. 


Dam above 
low water. 


Dike. 


area above 
reservoir. 


East Branch Chippewa Hiver : 

Bear L«»ke 

Little Chief LELke 


Feet. 

1,015 
710 

1,235 

900 
260 
320 


Feet, 
200 

160 
100 


Feet. 

19.5 
24.0 

25.7 
25.5 

-» » 


Feet. 
8.5 


Sg . mile*. 

244.5 
57.5 


Went Branrh Chippewa River : 

Moose Lake 

Pakwawang Lake 

Court Oreil 1 es 


1.5 
5.0 


214.8 
257.2 
114.0 


Chippewa River, Paint Creek. .. 

1 


28.0 


3,943.1 


Total 


4,740 

336 

250 

2,500 

170 
250 
297 


460 

■ 






4,830.7 


Buttemot Creek, Bnttf^rnnt Lake. 


10.0 
15.0 
15.0 

10.0 

M.O 

15.0 


2.h' 

10.5 
10.0 


40.0 


Manit-^nish River, Rttst Lake 

North Fork K)ambeaa, Bear Creek. 
Dore Flambeau: 

RoDid Lake 

SquHW Lake 

Turtltj River, Park Lake 


75 
2,000 

250 


211.6 
154.5 

68.0 

49.0 

174.0 










Grrand total 


8.543 


2,785 






5,512.8 













^Rept. Cliief Eog. U.S. Army, 1880, p. 1648. 



Proposed United States Government dams on Chippewa River — Continued. 



Location and name. 



East Branch Chippewa River: 

Bear Lake 

Little Chief Ldke 

West Branch Chippewa River : 

Moose Lake 

Pakwawang Lake 

Court Oreil»e8 

Chippewa River, Paint Creek. . 

Total 

Butteinui Greek, Butternut 

Lake 

Manitouish River, R«Bt Lake. . 
North l*ork Flambeau. Btiar 

Creek 

Dorri Fi am beau : 

Round Lake 

Squaw Lake 

Turtle River Park Lake 

Grand total 



Supply (one- 
third of 80 
inches rain- 
fall). 



Cubic jeet. 

5,677,951,9ia 
1,337,6^7,935 

4,976,626,153 

5.972,880,292 

2,647,388,621 

91,569,456,760 



112,181,931,671 

928,908.288 
4,897,100,264 

3,107.280,000 

1,382,301,000 

864.2.10,400 

4,026,198.428 



127,387,953,051 



Capacity of 
reservoir. 


Surplus over 
reservoir ca- 
pacity. 


Cubic feet. 

1,11H,148,856 
771,332,009 

2,-01,783,402 
7,692,997,229 
2,647,888,621 


Cubic feet. 

4,564,803,054 
566,295,926 

J- 1,234,725. 814 


505,336,720 


91.064,120,040 


14,751,986,8H7 

585,^46,400 
1,840, 00 J, 000 

5,406,567,152 

1.308,0 -6. 416 
731,808.000 
fc20,782,720 


97,429,944,834 

343,461,838 

i 757,813,112 

79,267,584 

132,422,400 

3 405,415,708 

102,148,325,526 


25,239,627,525 



Supply 
from res- 
ervoir for 
90da:vB. 



Sec- feet 



143.1 
99.2 



I 260.0 



989.3 
340.4 
65.0 



Cost of 

dam and 

dike. 



$25,925 
40,702 

45.090 

f%,449 

2,492 

60,000 



1,897.0 240,658 



75. H 
236.6 

695.3 

167.6 
9i.l 
79.8 



5,216 
7,665 

47,500 

11,550 
4,000 
9,941 



3.245.7 



325,530 



It will be seen from the above table tliat the systematic operation 
of these proposed resen'oirs for this purjjose would increase the or- 
dinary low-water flow of the river by 3,245 second-feet for ninety 
days a year, thus about doubling the present available water power 
of the river. Estimated upon a run-off of *one-fourth of the annual 
rain-fall, assumed at 30 inches, this increase would be 2,800 second- 
feet for ninety days. 
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Experiments now being carried on by the Government in Minne- 
sota on five similarlv constructed dams will doubtless determine 
w^hether the reserv^oir system at the headwaters of the Mississippi will 
be extended to include any of the above proposed dams. Probably 
the main obstacle to building such reservoirs at the present time by the 
Government is the fact th^t, owing to the settling up of this region, 
the land has now become verv valuable. The total cost would seem 
to be prohibitive. That the owners of water powers are in favor of 
suah Governmental control is certain. Besides adding to the amount 
of power, such a system would prevent, in large measure, the danger 
to dams by floods. The building of even a part of these dams would 
have marked economic value. Already private enterprise has devel- 
oped some of the smaller of these reservoirs. 

RAILROADS. 

The logging interests of the river are controlled by the Chippewa 
Falls Lumber and Boom Company, with headquarters at Chippewa 
Falls, a thriving city of about 10,000 population. The largest city 
of this region is Eau Claire, population 17,517, situated at the junc- 
tion of Eau Claire and Chippewa rivers. This city has numerous 
manufactories and sawmills, and is quite a railroad center. From 
its mouth to Chippewa Falls, Chippewa River is paralleled by the 
Chicago, Milwaukee and St. Paul Railway, and between Eau Claire 
and Chippewa Falls by the Chic£:go, St. Paul, Minneapolis and Omaha 
and the Wisconsin Central railways, besides an electric line. Chip- 
pewa River, above Chippewa Falls, is reached by the Chicago, St. 
Paul, Minneapolis and Omaha Railway for a distance of about 25 
miles. In addition, the drainage area is crossed east and west by the 
Minneapolis, St. Paul and Sault Ste. Marie Railway and north and 

south bv the Wisconsin Central Railwav. 

*/ I. 

Several railroad lines are projected or being built in this section, 
and the agricultural and manufacturing interests are fast supplant- 
ing that of lumber. Where the timber has be(^n cut the land is being 
taken up by settlers, so that there is but little second-growth timber. 
The people seem prosperous, and numerous companies are on the point 
of investing large sums -in the manufacturing interests of the neigh- 
borhood, tlierebv utilizing the undeveloped water powers. 
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RAII^FALL AIS^D RUN-OFF. 

The extensive forests of this area combine with the numerous lakes 
•and swamps to give a naturally uniform flow by preventing the rapid 
-escape of the rainfall into the streams. Since 1903 the United States 
'Geological Survey has maintained gaging stations near Eau Claire, 
on Chippewa Eiver, and at Ladysmith, on the Flambeau. As a 
result of the operation of logging dams, the minimum discharge is 
iound to be only 1.6 per cent of its maximum discharge for the year. 
The following tables give discharge data of Chippewa River at Eau 
Claire, covering the period from November 14, 1902, to December, 
1907, and also a monthly summary of the same. 



Discharge measurements of Chippewa River at highioay "bridge, Shawtown near 

Eau Claire, Wis., 1902 to 1907, 



Date. 



1902. 

T^ovember 13. 
T>ecember 6.. 
"December 28.. 



1903. 



January 17 L. R. 

February 17 do 

March 9 do 

^pril 6 do 

May 5 do 

June 15 do 

July 10 do 

Augrust 20 do 

September 5 do 

October 13 do 

November 2'4 do 



Hydrographer. 



Width 



L. R. Stockman 

.... do 

. .. . do , 



Stockman 



1904. 

January 11^.. 

May 14 

May 24 

June 7 

July 13 

Aujarust 28 

September 19. 
October 12".... 
October 13.... 
November 29. 

1905. 



May 23 

June 14 

July 12 

August 12.. 

1900. 

January 21. 
April 25. . . . 
June 2 



E. Johnson, Jr 

.... do 

Johnson and Hanna. 

E. Johnson, Jr 

.... do 

.... do 

do 

F. W. Hanna 

.... do 

B. Johnson, Jr 



S. K. Clapp .. 
M. S. Brcnran 
... do 



M. S. Brennan 

... do 

... do 



Feet.. 



Area of 
section . 



Mean 
velocity. 



Sqynrt Feet per 
feet. I secortd. 



310 
385 
370 
426 
354 
322 
329 
495 
457 
324 



200 
437 
355 
335 



332 
425 
356 



3,666 
2,809 
2,793 



2,509 
2,315 
2,877 



5,725 
3,105 
4,761 
2,372 
3,«6 
4,637 
2,281 



2,429 

4,272 
4,074 
5,815 
3,770 
2,766 
3,12? 
7,118 
6,137 
2,847 



4,00< 
5,131 
3,585 
3.062 



2,772 
4,866 
3,646 



3.88 
1.03 
1.09 



.79 

.77 

1.32 



4.62 
1.64 
3.61 
1.83 
2.21 
3.25 
1.54 



.99 
3.4^ 
8.10 
4.52 
2.10 

.82 
1.47 
5.43 
4.76 

.80 



3.66 
3.83 
2.09 
1.29 



1.00 
3.51 
2.19 



Gaere 
height. 



Feet. 

8.70 
4.45 
4.60 



4.15 
3.80 
4.85 
7.40 
11.85 
4.70 
9.25 
5.13 
6.20 
8.77 
4.90 



3.80 

8.40 

7.60 

11.25 

6.55 

4.20 

5.25 

14.80 

13.10 

4.44 



8.99 

10.72 

6.56 

5.00 



4.82 
9.45 
6.52 



Discharge 



Second- 
feet. 

11,134 
2,871 
3,063 



n,979 
n,778 
23,818 
10,688 
26.458 

4,107 
17,167 

4,336 

8,052 
15,087 

3,511 



2,464 

14,610 

12,630 

26,2f70 

7,918 

2,2fr4 

4,581 

38,680 

29,200 

2,281 



16,110 

19,665 

7,489 

3,948 



»2,761 

17,071 

7,985 



1 Frozen. 

2 Partly frozen. 

» Ice measurement; river partly open. Gage height to bottom of ice, 3.92 feet; ice 1 to 
1.2 feet thick. Discharge was about 75 per cent of the open-channel rating for gage 
height, 4.82 feet. 
Note.— Width is the actual width of water surface, not including piers. Area of sec- 
ttion is the total area of the measured section, including both moving and still water. 



WATER POWERS OF WISCONSIN. 




l/OJUlOa JO S3L/0UI 



CHIPPEWA RIVER. 



187 



Discharge measurements of Chippewa River near Eau Claire^ Wis., in 1907. 



Date. 



1907. 

April 2 

June 15 

July 15 

August 16.. .. 
September 22. 
September 19.. 
September 27. . 

October 21 

November 16.. 
December 19 . . 



Hydrographer. 



Width. 



A. 
G. 



H. 
A. 



Horton , 
Gray.... 



Feet. 



I 



450 
351 
334 
167 
466 
875 
371 
197 
222 
207 



Area of 
seccioa . 



Sq. ft. 

5,666 
3,427 
2,974 
1,900 
6,374 
4,051 
4.208 
2,291 
2,231 
2,179 



Mean 
velocity . 



Ft, per sec. 

4.72 
2.02 
1.56 
1.27 
4.53 
2.98 
2.77 
1.54 
1.50 
1.13 



Ga^e 
height. 



Feet. 

11.78 
6.06 
5.37 
4.21 

12.92 
8.0C 
7.95 
4.87 
4.60 
3.9 



Discharge. 



Sec- ft. 

26,722 

6,910 

4,637 

2,417 

.28,846 

12,110 

11,657 

3,520 

3.343 

2,469 



On December 19 the river was half frozen over. 

Ice unsafe. Velocity under ice estimated by velocity at the edge of ice. 



Discharge measurements under ice of Chippewa River near Eau Claire, Wis., 

in 1908. 



Date. 



19G8. 
February 15. 



Hydrographer. 



Width. 



G. A. Gray 



Feet. 
330 



Area 
of sec- 
tion. 



Sq. ft. 
2,665 



Mean 
velo- 
city. 



Ft. per 
sec. 

1.04 



Gage 

height 

Water 

sur. 



Feet. 
4.7 



Dis- 
charge 



Sec -ft 
2,786 



Av. th. 
of ice. 



Depth 

of 
snow. 



.8 



No. 



Record ice thickness, winter, 1907-8. 



Date. 
Jan. 14 River closed. 



Feet. 



15 Thickness of ice 0.5 

0.5 

0.6 

0.8 

0.9 

0.8 



Jan. 


15 T] 


liickness of ice 


Jan. 


21 




Jan. 


25 




Feb. 


2 




Feb. 


6 




Feb. 


14 




Feb. 


25 River opened up. 
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D.)-. 


1902. 1303. 


Nov., Deo. J«n, 


Fob. 


Uar. 


Apr. 


Mbi, 


'""• 


July. 


Ang. 


Sept.! Oct, 1 Nov. 


Dec. 








s!s5 
a.M 

»!iio 

3.U0 
4.90 

*'.3 

*'.g 
S.3S 

3.a} 

3.a 

s.aj 


18 M 

ism 

11 TO 

low 

»40 
fl.Tfi 

Tim 


B.s; 

t:4s 

710 
T so 

rso 

980 
701 


i»:i6 

40 


(j) 
(') 

490 

4S0 

*7( 
!1 

9.11 


lOioL 
13 50 

30 
30 



oa 

6!0J 


5,06 

SO 

05 
flTO 

7Ba 

786 
611 

Oft 

80 
73( 

5.3 


i.W 
is! a 

7.« 

t!« 


11 [as 
ii!ifi 

1I.K 
9.96 

a'.is 

7! 55 

S.55 

fl.SD 


also 

B.iS 
5.00 

1 

*:« 

t.9l 
































*.45 a.» 

4.00 4. IS 

i.oe i.M 
4.06 t.ao 

4.10 4.40 
4.(6 4. A 

I'jS t'.li 

i.ii 4.ai 

4.5B 4.8S 
4.2S 4.30 

a ;| 

ilas 4!4» 

t.K i'.4! 

S.10 «:« 




















































IS. 


ia.B 
g'.a 

fl.SO 

l'* 
e.3 

S.DO 


4.8S 
4.7S 
4.7D 


K.'.'.'.'.'.'.'.'-'.'. 

3b'.'.'.'.'.'.'.'.'.'.'. 
36.'.'.'.'.'.'.'.'.'.'. 


t'.W 
i'.SO 


as 

so 


3.W 




1(40 



.„. 


Jan. 


'•' 


Mac. 


Apr. 


May. 


Jaa.. 


Jnly. 


.... 


Hept. 


Oct. 


Not. 


Dm. 


190*.' 


'SJ6 






e'.io 

e.sa 
e.eo 

9.-19 

a'.se 

9.06 

7:56 

3!l3 

a'.ea 

9.03 


9.00 

s'.m 
a'.x 

9.» 

sire 
10. » 

also 

7.32 
lolsD 

i3:« 


8.45 

loise 

7!80 

oiao 


8.10 

slsa 
10! 3a 

7!ao 

O.Tif 

s.sa 

s'.m 
siio 

i'.ss 
sioo 


4.« 

4;3s 

4:as 

S.S) 
i'.fe 

1.30 

t'.es 

4.00 

s!io 

3! 58 
4!S8 


4.S8 
s!l8 

j.ae 

r'.at 

5!08 

7.10 

■sIto 
e'.m 


siso 

laior 
isas 

11.38 

7:08 

9.36 


siao 
o.ei 

6.M 

e:ce 
sioo 

5.38 

5.oe 

6.27 
b:4S 

5!2a 
4:51 


3.«< 


















'i.OO 












.'!:!?. 






'4.80 


















>4.a) 




























.!!:**. 






'5.00 


















'5.00 


























"S-IO 


4.3? 
5.95 

oho 

S.T3 




























•S.00 
























4.19 






•5.30 










» 

30 


•4.70 







' Biver frozen over Janiiiiry 1 (o SInrcli 
ooe-Iourth mile below bridge. 
' Ice S.O feet tlilrk nt ipigv; 1.0 foot in 
' Ite 2.5 feet thlrk nt gaicr: 2.5 feet tn 1 

• Ice 2.0 fee( tlitpk nt giitn-: 2.0 feet In : 
■ Ice 3.0 feet rhii'ker nl giige: 1,0 foot 
' Ice a. 5 feet thlpk nt Riige; a. 6 feel In 1 
' BlTer (rove December 23 to 31. 

• Ice 2.0 feet tbict at gnge; 2.0 feet In 1 



IS04, but ope 

flflle of chani 
eld It! of chnni 
lUclle of ctiani 

Idille of cbaat 

ilddle of chonti 



n about 900 t< 
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Mean daily gage height, in feet, of Chippewa River near Eau Claire y 
Wis,, November 14, 1902, to Decfunber SI, I905--Continued, 



Day Jan . 


Feb. 


Mar. 


Apr. 


May. 


June 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


1905. 
1 


4.36 






12.00 

10.20 

11.20 

10.50 

10.40 

10.80 

10.20 

9.80 

9.20 

8.90 

8.70 

7.40 

6.75 

6.65 

6.10 

6.75 

6.20 

7.00 

6.60 

5.45 

5.40 

6.40 

5.06 

5. .30 

5.30 

6. .30 

6.50 

4.80 

6.05 

4.86 


6.80 

5.80 

5.90 

6.50 

7.50 

6.60 

7.30 

7.60 

7.30 

8.80 

7.80 

7.90 

7.50 

9.50 

10.70 

12.20 

12.90 

12.00 

10.60 

10.20 

9.20 

8.60 

8.60 

8.00 

8.10 

7.50 

7.70 

7.00 

7.10 

7.20 

6.90 


6..30 
6.80 
6.50 
8.20 

12.10 
19.20 

19.60 

17.30 

14.50 

13.00 

12.60 

11.50 

10.00 

9.40 

8.80 

8.70 

10.20 

12.20 

11.30 

10.50 

9.10 

9.00 

8.80 

8.20 

7.30 

7.50 

8.70 

7.80 

5.75 


6.80 

7.40 

6.30 

6.20 

6.90 

10-40 

10.60 

11.30 

10.10 

7.0c 

8.10 

6.90 

6.90 

7.20 

7.10 

7.60 

6.80 

6.60 

6.60 

6.70 

6.00 

6.40 

5.70 

6.10 

5.75 

6.56 

4.90 

4.45 

6.30 

4.45 

4.35 


6.80 

6.75 

4.36 

4.36 

4.75 

6.10 

6.26 

6.06 

5.30 

5.90 

4.90 

6.45 

6.10 

6.35 

6.70 

4.45 

4.45 

5.60 

5.25 

7.40 

7.30 

8.90 

5.85 

6.20 

6.40 

8.30 

5.30 

6.00 

7.80 

6.20 

6.20 


6.50 
0.20 
6.30 
6.10 
6.80 
6.50 
6.10 
5.65 
6.75 
5.10 
4.90 
6.35 
6.90 
6.85 
5.40 
6.65 
7.70 
10.70 
7.00 
10.10 
10.80 
10.30 
9.20 
8.40 
6.60 
8.50 
6.00 
6.00 
7.90 
6.20 


6.15 

6.56 

7.80 

6.56 

4.90 

4.90 

7.50 

5.00 

4.S5 

4.80 

5.50 

7.90 

6.20 

6.90 

6.26 

6.40 

7.35 

7.80 

7.90 

8.95 

8.60 

8.65 

8.36 

7.90 

7.55 

7.20 

7.10 

7.00 

6.60 

6.50 

6.40 


6.70 

6.15 

5.4c 

5.76 

6.65 

5.75 

6.10 

6.30 

6.05 

6.10 

6.50 

5.50 

6.70 

5.80 

5.20 

6.20 

6.50 

6.00 

5.50 

5.45 

6.40 

4.60 

6.20 

5.00 

6.20 

5.70 

6.06 

5.70 

5.70 

6.0^ 


4 75 


2 






5 16 


3 


* 




4.85 


4 








6 65 


5 




4.80 


4.20 


4.40 

6 40 


6 




7 








6.40 
5.90 

5 85 


8 








9 


4.40 




4.50 


10 


6.35 


11 








6 30 


12 






4.30 

4.30 

4.25 

4.10 

4.50 

4.50 

4.66 

4.40 

4.45 

4.55 

5.50 

6.20 

7.10 

7.80 

8.90 

10.40 

11.80 

13.20 

13.60 

12.90 


6.30 


13 




5.30 


6.30' 


14 




5.26 


15 


4.80 




6.00 
4 60 


16 


17 






4 70- 


18 




6.38 


4 80 


19 




4.70 


20 






4.70 


21 






4.65 


22 


4.67 




4.85 
4.55 


23 


24 






4.60 


25 




"4.95' 


4.10 


26 




4.80 


27 






4.60 


28 






4.65 


8d 


5.17 




4.55 


30 


4.70 


31 




4.70 



Daily gage height^ in feet of Chippewa River 


• near 


Eau 


Claire, Wis 


., for 1906. 


Day. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


1 


4.62 


4.91 


5.73 


8.38 
9.57 
10.90 
12.27 
13.48 
12.46 
12.25 
12.35 
12.90 
13.56 
13.50 
12.99 
12.95 
13.73 
14.86 
14.71 
13.55 
12.62 
12.08 
11.60 
11.36 
11.20 
10.41 
10.02 
9.62 
9.28 
8.76 
8.46 

s.cn 

7.36 


7.66 

7.58 

7.79 

8.S0 

8.76 

8.62 

9.00 

9.00 

6.78 

7.16 

7.44 

6.88 

6.09 

10.06 

10.26 

8.77 

7.39 

7.95 

8.26 

6.60 

7.66 

6.08 

6.82 

10.06 

6.76 

8.16 

9.82 

10.94 

11.06 

9.82 

9.46 


10.. 30 
6.22 
9.00 
-7.13 
6.20 
7.18 
6.80 
9.65 
9.82 
9.24 
8.00 
8.92 
7.58 
7.50 
5.84 
6.74 
6.42 
7.30 
5.22 
4.90 
5.02 
5.60 
8.51 
5.26 
5.04 
6.11 
6.41 
6.86 
8.87 
5.54 


5.88 
8.44 

6.64 
6.12 
5.42 
5.76 
7.52 
4.35 
6.20 
5.22 
6.18 
5.3^ 
4.98 
5.13 
5.26 
5.58 
6.29 
6.28 
6.60 
5.72 
6.78 
4.30 
4.32 
5.04 
6.60 
5.32 
4.77 
4.88 
3.66 
4.72 
4.5(9 


5.72 
5.06 
4.30 
4.34 
3.52 
4.29 
7.92 
5.51 
6.27 
7.87 
5.62 
3.68 
6.^ 
5.05 
4.62 
4.51 
4.52 
6.81 
5.08 
4.03 
4.56 
4.77 
8.73 
5.28 
10.20 
6.32 
8.33 
5.54 
9.33 
6.50 
6.50 


8.96 

4,76 

6.23 

9.56 

5.82 

4.83 

5.36 

4.98 

4.48 

6.25 

5.35 

4.79 

4.82 

6.04 

6.12 

6. '60 

7.78 

6.84 

6.59 

6.33 

5.66 

6.25 

6.45 

7.68 

6.70 

6.34 

5.96 

5.62 

6.22 

5.38 


5.33 

5.28 

6.60 

6»40 

5.18 

4.85 

4.26 

4.24 

4.62 

4.36 

6.40 

6.34 

6.04 

3.56 

4.82 

4.90 

4.64 

5.12 

4.46 

6.39 

4.84 

5.50 

5.88 

7.02 

6.28 

8.51 

9.10 

8.54 

8.32 

7.84 

7.00 


7.29 
7.04 
7.19 
6.99 
6.74 
6.57 
6.55 
6.76 
6.78 
7.20 
6.80 
6.92 
6.65 
6.64 
5.95 
6.55 
6.20 
6.40 
6.76 
6.54 
6.68 
5.76 
6.10 
5.98 
5.22 
6.15 
6.97 
7.18 
7.43 
7.34 


6 91 


2 




6.36 


3 






6.81 


4 






6.02 


5 


4.96 


5.46 


6.04 


6 




5.56 


7 








5.26 


8 






5.15 


5.08 


9 




6.05 


5.07 


lOw 




4. 86 


11 








5.28 


12 




5.19 


5.21 


5.34 


13 




6.56 


14 


4.25 






6.48 


15 


5.00 


4.96 


5.75 


16 




5.12 


17 








5.65 


18 








5.42 


19 




5.24 


4.96 


6.48 


20 


4.21 


5.06 


21 






5.04 


22 




5.09 




5.14 


28 




4.76 


24 


5.13 






6.41 


25 




5.42 
4.88 
5.30 
6.42 
5.28 
5.50 
7.47 


4.66 


26 




5.23 


4.58 


27 




4.89^ 


28 






4.81 


29 


4.65 




4.82 


30 


4.38 


31 






4.82 



Note.— River frozen January 1 to March 30. From January 1 to about February 20 
and March 26 to 30 there was an open channel west of the gage which varied in width 
during this period from 50 to 180 feet. The river was open about 150 feet below the- 
gage January 1 to February 16 and about 60 feet above the gage throughout the ice 
period. The following comparative readings were taken: 
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Mean daily, gage height, in feet, of Chippewa River near Eau Claire, Wiscon^ 

sin, for 1907. 



Day. 



Jan. 


Feb. 


Mar. 


Apr. 


May. 


Juoe. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 



Dec. 



1. 
2. 
8, 
4. 
6. 

8. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
10. 
20. 

21. 
23. 
128. 
24. 
25. 

96. 

27. 
28. 
20. 
30. 
51. 



5.00 
6.86 

4.74 
4.81 
4.72 

4.58 

4.78 
4.81 
4.96 
6.02 

4.97 
4.71 
4.60 
6.01 
6.20 

5.10 
5.30 

4.80 
16.17 



H.SO 
4.79 

5.08 
4.88 

4.98 

6.75 

6.45 
6.42 
7.98 
8.38 
10.16 

12.C7 
13.41 
14.58 
]4.34 
15.00 
15.04 



13.47 
12.26 
11.05 
11.08 
11.65 

11.43 

11.19 

10.38 

9.93 

9.51 

9.59 
8.73 
8.52 
7.98 
8.21 

7.69 
7.24 
7.38 
7.19 
6.82 

6.48 
6.86 
6.27 
7.10 
7.17 

7.31 
7.32 
7,11 
7.2.^ 
7.11 



7.55 
7.S0 
7.42 
7.65 
7.51 

7.23 
7.07 
7.30 
7.26 
7.25 

7.20 
6.97 
6.93 
7.57 
9.18 

9.53 
9.98 
9.46 
9.25 
8.76 

8.50 
8.£5 

7.51 
8.66 
8.50 

8.91 
8.17 
9.06 
7.72 

7.sr 

7.66 



7.59 
7.34 
7.06 
6.86 
6.73 

6.18 

e.9i 

6.53 
0.04 
6.15 

6.29 
6.S3 

5.94 
6.13 
6.12 

6.40 
6.39 
5.96 
6.10 
6.83 

6.73 
6.53 
5.04 
6.67 
6.54 

6.46 
6.25 

5.97 
5.96 
6.67 



6.72 

5.77 

5.79 

6.6 

6.47 

8.34 
7.89 
6.76 
6.33 
6.04 

5.4 

5.18 

5.12 

4.37 

r.l8 

6.88 

5.7 

4.61 

6.05 

5.32 

4.57 
6.48 
6.45 
4.96 
5.12 

4.81 
4.64 
4.63 
5.04 
6.26 
4.13 



4.1 

4.25 

4.19 

3.80 

4.63 

4.4 

4.37 

4.45 

4.59 

4.48 

4.38 

4.97 

6.1 

4.21 

4.19 

4.21 

4.8 

3.8 

5.08 

5.57 

5.24 
4.94 
4.66 
4.69 
4.66 

4.42 
4.64 
4.49 
4.41 
4.50 
4.2 



3.79 
4.03 
4.34 
4.34 
4.31 

4.2 

4.16 
3.74 
4.01 

4.17 

4.4 

4.34 

4.62 

4.04 

3.92 

4.12 
4.49 
4.66 
8.12 
12.20 

13.85 
12.92 
11.62 
10.65 
9.22 

8.32 
8.08 
8.09 
7.19 
7.76 



6.34 
6.89 
6.12 
5.61 
5.72 

5.56 
6.46 
5.60 
5.28 
5.37 

5.46 
4.79 
4.50 
6.46 
6.46 

7.04 
6.46 
4.71 
4.60 
4.70 

5.29 
4.84 
4.09 
5.42 
5.35 

6.17 
4.40 
3.96 
4.65 
4.66 
4.68 



5.01 
5.65 
5.18 
5.12 
4.45 

5.15 
6.90 
6.67 
4.80 
4.85 

4.16 
4.38 
5.00 
4.40 
4.44 

4.67 
4.46 
5.20 
4.67 
4.74 

4.87 
4.82 
4.67 
4.48 
4.79 

4.63 
4.66 
4.41 
4.42 
4.36 



4.31 

3.51 

3.66 

3.6 

3.57 

4.22 
4.35 
3.62 
4.25 
4.42 

4.31 
4.34 
4.30 
4.16 
3.35 

3.85 
4.20 
4.4 
4.55 

3.87 

4.60 

3.36 

3.6 

4.23 

3.20 

4.00 
3.83 
3'a2 
3.14 
8.99 



Comparative water and ice gage readings of Chippewa River near Eau Claire, 

Wis. 



Date. 


Water 
surface. 


Top of 
ice. 


Thickness 
of ice. 


1906. 
-January 20 


4.2 


4.8 


I.O 


January 24 


1.1 


January 29 


4.65 

4.9 

4.95 

5.05 

5.2 

5.0 

5.26 

6.1 

5.25 

5.75 

5.45 

6.15 


4.96 

5.0 

5.15 

5.25 

5.4 

5.05 

5.35 

5.2 

5.45 

5.8 

5.5 

6.25 


1.1 


February 1 


1.1 


February 6 


1.2 


February 9 


1.4 


February 12 


1.6 


February 15 


1.7 


February 19 


1.9 


February 22 


1.5 


February 26 


1.3 


March 1 


.9 


Marcli 5 


1.0 


March 8 


.8 


March 12 


1.5 


March 15 


4.95 
4.95 


5.05 
5.05 


.9 


Karch 19 


.9 



Fluctuations of dc'ly ga^e heights during the open period are due almost wholly to 
^•flooding for logs" by lumbermen. 
1 Frozen. 



CHIPPEWA RIVER. 
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Rating table for Chippewa River near Eau Claire, Wis., from November 30, 

1902, to March 12, 1903A 



Gage 
height. 


Discharge. 


Gage 
height. 


Discharge. 


Gage 
height. 


Discharge. 


Gage 
height. 


Discharge. 




Second- 




Second- 




Second- 




Second- 


Feet. 


leet. 


Feet. 


feet. 


Feet. 


feet. 


1 Feet. 


feet. 


3.2 


. 840 


i.o 


1,965 i 


4.7 


3,370 


5.4 


5,150 


3.3 


940 


4.1 


2,165 


4.8 


3,610 


(.5 


5,410 


3.4 


1,056 


4.2 . 


2,345 


4.9 


3,860 


6.6 


5.670 


3.5 


1,1«) 


4.3 


2,535 


6.0 


.4,110 


5.7 


5.980 


3.7 


1,490 


4.5 


2,940 1 


5.1 


4,370 


5.8 


6,190 


3.8 


1,655 


4.6 


3,160 


5.2 


4,630 


5.9 


6,450 


3.9 


1,8SI5 






5.3 


4,890 


6.0 


6,no 



1 To be used only when river is frozen. 



Rating table for Chippewa River near Eau Clai/re, Wis., from March 12, 190S, 

to December 1, 1903. 



Gage 
height. 


Discharge 


r 

Gage 
height.- 


Discharge 


Gage 
height. 


Di.scharge. 


1 Gage 
height. 

i 


Discharge. 




Second- 




Second- 




Second- 


! 


Second- 


Feet. 


feet. 


Feet. 


feet. 


Feet. 


feet. 


' Feet. 


feet. 


3.8 


2,160 


5.7 


6,290 


7.6 


11,310 


11.0 


23,310 


3.9 


2,340 


5.8 


6,530 


7.7 


11,610 


11.2 


24,070 


4.0 


2,630 


5.9 


6,770 


7.8 


11,910 


11.4 


24,830 


4.1 


2,730 


6.0 


7,010 


7.9 


12,210 


11.6 


25,600 


4.2 


2,930 


6.1 


7,270 


8.0 


12,610 


11.8 


26,350 


4.3 


3,130 


6.2 


7,530 1 


8.2 


13,160 


12.0 


27,110 


4.4 


3,330 


6.3 


7,790 1 


8.4 


13,790 


12.5 


29,010 


4.5 


3,540 


6.4 


8,050 


8.6 


14,450 


13.0 


30,910 


4.6 


3,760 


6.5 


8,310 


8.8 


15,130 


13.5 


32,810 


4.7 


0,9Cftl . 


6.6 


8,570 


9.0 


15,810 


14.0 


34,710 


4.8 


4,200 


6.7 


8,830 


9.2 


16,530 


14.5 


36,610 


4.9 


4,420 


6.8 


9,090 


9.4 


17,260 


16.0 


38,510 


• 5.0 


4,640 


6.9 


9,350 


9.6 


17,990 


15.6 


40,410 


5.1 


4,860 


7.0 


9,610 


9.8 


18,750 


16.0 


42,310 


5.2 


5,090 


7.1 


9,890 


10.0 


19,510 


16.5 


44,210 


5.3 


5,330 


7.2 


10,170 


10.2 


20,270 


17.0 


46,110 


5.4 


5,570 


7.3 


10,450 


10.4 


21,030 


,17.5 


48,010 


5.5 


5,810 


7.4 


10,730 


10.6 


21,790 


18.0 


49,910 


5.6 


6,050 


7.5 


11,010 


10.8 


28,660 







Rating table for Chippewa River near Eau Claire, Wis., from January 1 to 

December 31, 1904. 



Gage 
height. 


Discharge. 


Gage 
height. 


Discharge 


( 

Gage 
height. 


Feet. 


Second-ft. 


Feet. 


Second-ft. 


Feet. 


4.0 


1,780 


5.1 


4,390 


6.4 


4.1 


1,980 


5.2 


4,660 


6.0 


4.2 


2,180 


5.3 


4,980 


6.8 


4.3 


2,390 


5.4 


5,200 


7.0 


4.4 


2,610 


5.6 


5,480 


7.2 


4.5 


2,840 


5.6 


6,760 


7.4 


4.6 


3,080 


5.7 


6,040 


7.6 


4.7 


3,330 


6.8 


6,320 


7.8 


4.8 


3,690 


5.9 


6,610 


8.0 


4.9 


3,850 


6.0 


6,900 


8.6 


5.0 


4,120 


6.2 


7,490 





Discharge. 



Second-ft. 

8,100 
8,720 
9,350 

JT, JToO 

10,650 
11,310 
11,970 
12,030 
13,290 
14,980 




Discharge. 



Second-feet. 

16,680 
18,380 
20,080 
21,780 
23,480 
25,210 
26,960 
30,500 
34,480 
40,000 
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Rating table for Chippewa River near Eau Claire, Wis., for 1905. 



Gage 
height. 


Discharge. 


Gage 
height. 


Discharge. 


Gdge 
height. 


Discharge. 


Gage 
height. 


Discharge. 


Feet. 


Seeondrft. 


Feet. 


Second- ft. 


Feet. 


Second-/t. 


Feet. 


Second-feet 


3.50 


' 750 


5.40 


4,830 


7.60 


10,290 


11.40 


22,410 


3.60 


900 


5.50 


5,060 


7.80 


10,870 


11.60 


23,160 


3.70 


1,170 


5.60 


5,280 


8.00 


11,450 


11.80 


23,950 


3.80 


1,380 


5.70 


6,610 


8.20 


12,080 


12.00 


24,750 


3.S0 


1,500 


5.80 


5,740 


8.40 


12,610 


12.20 


25,560 


4.00 


1,800 


6.90 


6,970 


8.60 


13,200 


12.40 


26,350 


4.10 


2,010 


6.00 


6,200 


8.80 


13,800 


12.60 


27,150 


4.20 


2,a«) 


e.io 


6,430 


9.00 


14,400 


12.80 


27,950 


4.30 


2,430 


6.20 


6,660 


9.20 


15,000 


13.00 


28,750 


4.40 


2,640 


6.30 


6,900 


9.40 


15,620 


13.20 


29,560 


4.50 


2,850 


6.40 


7,140 


9.60 


16,280 


13.40 


30,390 


4.60 


8,070 


6.50 


7,380 


9.80 


16,920 


13,60 


31,240 


4.70 


3,290 


6.60 


7,630 


10.00 


17.600 


13.80 


32,110 


4.80 


3,510 


6.70 


7,880 


10.20 * 


15,280 


14.00 


33,000 


4.90 


3,730 


6.80 


8,130 


10.40 


18,960 


14.20 


33,900 


5.00 


3.960 


6.90 


8,390 


10.60 


19,640 


14.40 


34,800 


5.10 


4,170 


7.00 


8,650 


10.80 


20,320 


14.60 


35,700 


5.20 


4,390 


7.20 


9,180 


n.oo 


21,000 


14.80 


36,600 


5.30 


4,610 


7.40 


9,720 


11.20 


21.690 







Rating table for Chippewa River near Eau Claire, Wis., for 1906. 



8.50 


1,040 


4.90 


3,820 


6.30 


7,360 


8.40 


13.600 


3.60 


1,210 


5.00 


4,050 


6.40 


7,640 


8.60 


14,240 


3.70 


1,390 


5.10 


4,280 


6.50 


7,920 


8.80 


14,890 


3.80 


1,570 


5.20 


4,520 


6.60 


S,200 


9.00 


15,550 


3.90 


1,760 


5.30 


4,760 


6.70 


8,480 


9.20 


16,210 


4.00 


1,950 


5.40 


5.000 


6.80 


8,770 


9.40 


16,890 


4.10 


2,140 


5.50 


5, 1^50 


6.90 


9,060 


9.60 


17,570 


4.20 


2,340 


5.60 


5,500 


7.00 


9,350 


9.80 


18,250 


4.30 


2,540 


5.70 


3,760 


7.20 


9,930 


10.00 


18,950 


4.40 


2,740 


5.80 


6,020 


7.40 


10,530 


11.00 


22,550 


4.50 


2,950 


5.90 


6,280 


7.60 


11,130 


12.00 


26,350 


4.60 


3,160 


6.00 


6,550 


7.80 


11,730 


13.00 


30,350 


4.70 


3,380 


6.10 


6,820 


8.00 


12,350 


14.00 


34,500 


4.80 


3,600 


6.20 


7,090 


8.20 


12,970 


15.00 


88.750 



Note.— The above table is applicable only for open-channel conditions. It is based on 
discharge measurements made during 1902-1906. It is well defined between gage heights 
4 feet and 15 feet. 



Estimated monthly discharge of Chippewa River at Eau Claire, Wis., 1902 to 

1906. 

[Drainage area, 6,740 square miles.] 





Discharge. 


Run-oflf. 




Date. 


Maximum. 


Minimum. 


Mean. 


Per square 
mile. 


Depth. 


Rainfall.* 


1902. 


Sec. -ft. 


Sec. -ft. 


Sec.-ft. 


Sec.-ft. 


Inches. 


Inches . 



November 14-29 
December 5-31.. 



14,8815 
2,789 



2.20 

.41 



5.82 
1.92 



1 Rainfall for 1902 and l9i>o is the average of the recorded precipitation at the following 
stations: Butternut, Hay ward, Medford, Barron, Eau Claire; that for 1904 includes 
the same stations with »he addition of Stanley and Prentice. 
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Estimated monthly discharge of Chippewa River at Eau Claire, Wis., 1902 to 

1006 — Continued. 



Date. 



1903. 

January . 
February 

March 

April 

May^ .... 
June^* . . . . 

July 

August ... 
September 
October . . 
November 
December 



The year 



January 

February 

March 19-31..., 

April , 

May 

June 

July 

August 

September 

October 

November 

December 1-27 

The year 

1905. 
March ia-31... 

April 

May 

June 

July 

August 

September ... 

October 

November 

December 

1906. 

April 

May 

June 

July 

August 

September ... 

October 

November — 
December 

1907. 

January 

February — 

March 

April 

May 

June 

July 

August 

September — 
October — ... 
November — 
December — 



Discharge. 



Maximum , 



Sec.-fpet, 

3.730 

2,940 
34,520 
23,970 
44,970 
36,990 
39,650 
23, MO 
51,810 
25,780 
5,930 
3,980 



Minimum, 



51,810 



8,255 
2?, 220 
32,UX> 
24,510 
21,170 
13,790 
19,430 
40,400 
9,478 
2,960 



38,100 
22,700 
20.000 
13,700 
19,600 
17,400 
15,900 
10,600 
9,090 

a8,900 

C39, 666 

31,100 

18,700 

11,190 

12,150 

6,400 

32, GOO 

8,200 

6,250 

3,200 



Sec -feet. 

1,190 

995 

840 

8,060 

11,460 

2,070 

4,750 

3,980 

6,170 

6,770 

2,830 

1,055 



840 



1,920 
7,640 
7,7JO 
4,390 
1,647 

650 
2,264 
3,642 
2,748 

380 



Mean. 



Run-oflf. 



Sec. -feet. 

2.593 

2,023 

11,^ 

11,240 

24,761 

8,720 

14,698 

8,602 

19,584 

13,524 

4,562 

2,855 



Per square 
mile. 



10.395 



4,622 

14,550 

16,960 

12,600 

8,525 

3,778 

7,801 

15,170 

5,576 

2,230 



31,240 
24,750 
28,360 
60,520 
22,050 
14,100 
20,320 
14,2;50 
7,380 
5,970 

10,400 
6.770 
3,820 
1,140 
1,330 
2,910 
1,120 
4,570 
2,700 

3,000 



3.750 
7,200 
8,075 
5,300 
2,050 
1,400 
1,275 
1,750 
2,150 
400 



2,640 
3,510 
5,740 
5,625 
2,535 
2,535 
3,730 
3,510 
3,070 
2,010 

24,900 
13,500 
10,000 
5,350 
6,220 
6,970 
6,270 
8,;ilO 
4,810 

4,025 



Sec- feet. 



15.150 
14,675 
12,600 
7,225 
5,300 
2,800 
7,700 
4,550 
3,600 
1,675 



.38 
.30 

73 
67 

err 

29 

18 

28 

2.90 

2.01 

0.68 

.42 



1.54 



.686 
2.16 
2.52 
1.87 
1.26 

.561 
1.16 
2.25 

.827 

.331 



13,510 

JO, 184 

12,666 

20,368 

8,626 

5,867 

8,970 

8,041 

5,437 

3,821 

3.69 
2.00 

1.48 
.794 
.923 

1.03 
.930 

1.24 
.714 

0.597 



Depth . 



2.28 
2,17 

1.87 
1.07 
.786 
.415 
1.18 
.676 
.539 
.248 



Inches. 

.44 

.31 
1.98 
1.86 
4.23 
1.44 
2.51 
1.48 
3.24 
2.32 
0.7b 

.48 



21.05 



.333 
2.41 
2.90 
2.09 
1.45 

.647 
1.29 
2.59 

.923 

.332 



2.00 
1.51 
1.88 
3.02 
1.28 
.870 
1.33 
1.19 
.807 
.567 

4.12 
2.31 
1.65 

.92 
1.06 
1.15 
1.07 
1.38 

.82 

0.688 



2.63 
2.42 
2.16 
1.19 
.907 
.478 
1.32 
.78 
.597 
.286 



Rainfall. 



Inches . 

.45 
.86 
2.28 
3.07 
6.45 
1.95 
7.70 
5.35 
7.58 
3.57 
Q.a6 
.84 



41.77 

.51 
1.05 
1.56 
2.01 
4.33 
6.14 
3.13 
4.27 
4.80 
5-. SO 

.17 
1.79 



85.41 

1.04 
1.68 
2.17 
3.26 
1.48 
1.00 
1.48 
1.37 
.900 
.654 



^ May 31 estimated. 

* 1 to 6, inclusive, estimated. 

Note.— Values for 1906 are excellent. During January, February, and March the 
flow probably seldom exceeded 3,000 second-feet and may have attained a minimum of 
1,500 second-feet, or less. 

a For first 19 days. b Frozen, c For last 18 days only. 

13 
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Rating table for Chippewa River near Eau Claire^ Wis., for 1906. 



Gafre 


Dis- 


Gage 


Dis- 


Gage 


Dis- 


Gage 


Discharge. 


'height. 


charge. 


height. 


charge. 


height. 


charge. 


height. 


Feet. 


Sec -feet. 


Feet, 


Sec-feet. 


Feet. 


Sec.-fect. 


Feet. 


Sec. 'feet. 


3.50 


1,040 


4.90 


3,820 


i 

6.30 


7.360 


8.40 


13,600 


3.60 


1,210 


5.00 • 


4,050 


1 6.40 


7,640 


8.60 


14,210 


3.70 


1,390 


5.10 


4,280 


1 6.50 


7,920 


8.80 


14,890 


3.80 


1,570 


5.20 


4,520 


' 6.60 


8,200 


9.00 


15,550 


3.90 


1,760 


5.30 


4,760 


6.70 


8,480 


9.20 


16,210 


4.00 


1,950 


5.40 


5,000 


6.80 


8,rro 


9.40 


16,890 


4.10 


2,140 


5.50 


5,250 


1 6.90 


9,060 


9.60 


17,570 


4.20 


?,340 


5.60 


5,500 


7.00 


9,350 


9.80 


18,250 


4.30 


2,540 


5.70 


5,760 


7.20 


9,9S0 


10.00 


18,950 


4.40 


2,740 


5.80 


6,000 


7.40 


10,539 


11.00 


22,550 


4.50 


8,950 


5.90 


6,280 


f 7.60 • 


11,130 


12.00 


26,350 


4.60 


9,160 


6.00 


6,550 


7.80 


11,730 


13.00 


30,350 


4.70 


3,380 


6.10 


6,820 


8.00 


12,350 


14,00 


34,500 


4.80 


3,eoo 


6.20 


7,090 


8.20 

1 


12,970 


15.00 


38,750 



Note.— The above table is applicable only for open-channel conditions. It is based 
on discharge measurements made during 190e'-1906. It is well defined between gage 
heig-hts 4 feet and 15 feet. 



CHIPPEWA RIVER AT CHIPPEWA FALLS, WIS. 

The United States Weather Bureau has maintained a station ai 
this point since 1900. June 1, 1906, the U. S. Geological Survey 
began making discharge measurements at the highway bridge, 2,500 
feet below the dam at Chippewa Falls. 

The channel is straight for 500 feet above the station and for a 
considerable distance bel^w. The left bank is low and liable to over- 
flow; the right bank is fornted by a railroad embankment, which is 
under water in high floods. The bed of the stream is gravel and sand 
and is probably permanent. The current is swift. 

Discharge measurnients are made from the lower side of the steel 
highway bridge. The initial point for soundings is the inner face of 
the right abut^nient at the do^^mstream side. The gage is an iron 
staff attached to the do^\^lstream face of the first pier from the right 
bank. The gage readings for 1900 were furnished by X. O. Swift, 
the United States Weather Bureau observer at Chippewa Ualls. The 
river stage during the "sawing season" fluctuates very ra])idly 
at times, due to the storage of water at Holcombe by the lumber com- 
pany. This reservoir is opened two or thi*ee times a week to flood 
logs to the sawmill. A measurement was made at this station on 
June 1. 1900, ])y M. S. Brennan, giving the following results: 

Width, 721 feet; area, 4.700 square feet; gag(^ height, 6.70 feet; 
discharge, 18,000 second-feet. 



CHIPPEWA RIVER. 



195 



Daily gage height^ in feet, of Chippewa River at Chippewa Falls, Wis,, 

for 1905, 



Day. 


Mar. 


Apr. 


May. 


June 


July. 


Aug. 


I 

Sept. 


Oct. 


Nov. 


Dec. 


1 




5.0 
4.3 
5.5 
6.3 

8.0 , 

7.9 

7.8 

8.0 

9.0 

9.8 

9.9 

9.5 

9.6 
10.0 
ld.5 
11.4 
10.5 

9.3 

8.8 

7.4 

S.^ 

7.8 

7.4 

7.0 

7.3 

6.3 

5.6 

5.0 

4.4 

4.2 


4.0 
4.0 
4.2 
4.4 
5.0 
5.1 
5.4 
4.5 
2.5 
2.3 
2.0 
1.8 
2.3 
2.9 
5.8 
5.0 
2.3 
4.3 
4.4 
2.9 
3.0 
1.8 
4.0 
5.7 
2.4 
3.8 
5.5 
6.6 
6.8 
5.9 
5.7 


8.2 
2.3 
5.0 
4.0 
3.1 
3.6 
3.1 
5.1 
6.0 
5.6 
5.1 
5.0 
4.0 
3.9 
3.5 
3.3 
2.3 
3.5 
1.8 
1.5 
1.9 
2.0 
2.4 
1.0 
1.5 
2.6 
2.7 
2.8 
3.3 
1.0 


2.0 

1.8 
2.4 
2.3 
2.0 
2.4 
2.3 
1.0 
1.5 
2.0 
2.3 
1.6 
1.6 
1.5 
2.0 
2.4 
2.7 
1.8 
2.0 
1.9 
1.7 
1.1 
1.3 
. 1.0 
1.8 
1.5 
1.6 
1.5 
1.2 
1.0 
1.5 


1.7 
1.5 
1.0 
1.4 
1.3 
1.6 
3.0 
1-9 

2.4 
1.5 
1.3 
1.9 
1.2 
1.7 
1.4 
1.3 
1.4 
1.3 
1.2 
1.5 
l.S 
4.0 
1.8 
4.5 
2.8 
4.2 
1.8 
2.7 
1.5 
1.3 


2.3 
1.4 
1.5 
4.6 
1.8 
1.5 
1.8 
1.5 
1.4 
2.4 
1.5 
1.6 
1.7 
1.8 
3.0 
3.2 
6.5 
3.6 
2.6 
2.8 
2.5 
2.8 
3.0 
6.8 
3.8 
3.5 
2.5 
2.3 
2.5 
2.4 


1.5 
1.8 
3.0 
1.8 
1.5 
1.3 
1.2 
1.0 
1.'2 
1.2 
3.3 
1.3 
1.3 
1.4 
1.5 
1.7 
1.8 
1.8 
1.6 
1.5 
1.7 
2.0 
2.3 
2.4 
3.0 
5.1 
5.0 
5.0 
4.9 
4.6 
3.8 


3.9 
3.6 
3.4 
3.2 
3.1 
3.0 
3.0 
3.0 
3.8 
3.8 
3.6 
3.4 
3.3 
3.2 
2.7 
2.6 
2.5 
2.8 
3.3 
3.0 
2.8 
2.7 
2.5 
2.2 
2.0 
2.2 
2.5 
3.0 
3.3 
3.4 


3.0 


2 




2.7 


3 , 




2 4 


4 




2.2 


5 




2 


6 




1.9 


7 




1.8 


8 




1.8 


9 




1.8 


10 




1.8 


11 




1.8 


12 




1.9 


13 




2.0 


14 




2.0 


15 




2.0 


16 




2.0 


17 




2.0 


18 




2.0 


19 




2.0 


20 




2.0 


21 




2.0 


22 




2.0 


23 




2.0 


24 




2.0 


25 




2.0 


26 




2.0 


27 




2.0 


2S 

29 




2.0 
2.0 


30 




2.0 




3.6 


2.0 



Note.— There were ice conditions January 1 to March 31; also December 13 to 31. 



Mean daily gage height, in feet, of Chippewa River at Chippewa Falls, 

Wis., for 1907. 



Day. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


•I .•••••....... 

2 


• 


9.5 
8.0 
7.5 
7.3 
8.0 
7.9 
7.5 
6.9 
6.6 
5.5 
5.4 
5.0 
5.2 
4.4 
4.3 
4.2 
3.9 
3.8 
3.6 
3.5 
3.4 
3.3 
2.9 
2.8 
3.6 
4.0 
3.8 
3.9 
3.8 
4.0 


3.9 
4.0 
3.9 
4.2 
4.0 
3.9 
3.8 
3.9 
3.8 
3.7 
3.8 
3.5 
3.4 
3.7 
5.5 
5.9 
6.6 
6.5 
6.0 
6.3 
5.2 
4.8 
4.5 
4.3 
4.7 
4.9 
4.4 
4.7 
3.5 
4.0 
4.1 


4.0 
3.9 
3.5 
3.4 
3.3 
2.5 
3.0 
3.3 
2.7 
2.5 
2.7 
2.9 
2.4 
2.5 
2.8 
2.7 
2.6 
2.4 
2.5 
2.3 
2.2 
2.1 
2.2 
2.4 
3.4 
3.0 
2.7 
2.6 
2.4 
2.3 


2.2 
2.1 
2.2 
2.3 
3.2 
3.5 
2.9 
2.4 
2.3 
2.1 
2.2 
1.9 
1.7 
1.6 
1.4 
1.5 
1.6 
1.4 
1.6 
1.7 
1.3 
1.9 
1.8 
1.6 
1.5 
1.3 
1.2 
1.1 
1.0 
1.7 
1.0 


1.0 
1.1 
1.2 
1.0 
1.2 
1.3 
1.2 
1.3 
1.2 
1.3 
1.2 
1.1 

1.? 

1.1 

1.0 

1.1 

1.0 

.9 

1.0 

1.2 

1.3 

1.2 

1.1 

1.0 

1.1 

1.0 

.9 

1.0 

.9 

.8 

.9 


.8 

.9 

.8 

.7 

.8 

.7 

.8 

.7 

.6 

.7 

.8 

.9 

.8 

.7 

.8 

.9 

1.0 

1.1 

4.0 

8.3 

10.0 

9.5 

8.4 

7.3 

4.3 

6.9 

4.2 

4.7 

2.7 

4.4 


2.0 

1.7 
1.9 
1.7 
1.8 
2.8 
2.8 
1.5 
1.4 
1.5 
l.S 
1.3 
1.3 
1.7 
1.7 
1.8 
1.5 
1.3 
1.3 
1.4 
1.5 
1.5 
1.5 
1.5 
1.3 
1.1 
1.1 
1.1 
1.1 
1.2 
1.3 


1.3 

1.4 
1.4 
1.4 
1.3 
1.4 
1.5 
1.3 
1.1 
1.1 
1.3 
1.3 
1.3 
1.4 
1.4 
1.4 
1.5 
1.4 
1.4 
1.4 
1.3 
1.4 
1.3 
1.2 
1.2 
1.1 
1.1 
.1 
.1 
.9 


.9 

.9 


3 




.9 


4 




.9 


5 




.9 


6 




1.0 


7 




1.0 


8 




1.0 


9 




1.0 


10 




1.0 


11 




1.0 


12 




1.0 


13 




1.0 


14 




1.0 


15 




1.0 


16 




1.0 


17 




1.0 


18 


1.8 

1.7 

2.2 

2.3 

2.5 

3.5 

4.0 

4.5 

6.6 

7.0 

9.0 

10.0 

11.0 

10.9 


1.0 


19 


1.0 


20 


1.0 


21 


1.0 


22 


.9 


23 


.9 


24 


.9 


25 


.9 


2e 


.9 


27 


.9 


28 


.9 


29 


1.0 


30 


1.0 


31 


1.0 







Note.— River frozen to March 18. 
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Discharge measurements of Chippewa River at Chippewa Falls in 1907. 



Day. 



IQOfT. 

April 2 

June 19 

July 19 

August 21 

September 21.... 
September 23 — 
September 24 — 
September 25 — 

September 26 

October 19 

November 15 — 
December 20. .,^0, 



Hydrographer 




Area of 
section. 



Feet. 8q.-/eet. 



6,624 

1,793 
1.323 
1,127 
7,188 
5,704 
4,948 
3,275 
3,532 
1,323 
1,013 
992 



Mean 
velocity. 



Ft. per 
sec. 

4.47 
2.84 
2.27 
1.78 
4.30 
4.06 
3.95 
3.83 
3.73 
2.22 
2.75 
1.69 



Gage 
heignt. 


Dis- 


charge. 


Feet. 


Sec. -feet. 


7.88 


215,166 


2.4 


5,094 


1.35 


3,066 


1.0 


2,033 


9.95 


30,951 


7.9 


23,209 


6.9 


19,583 


4.47 


12,560 


4.9 


13,070 


1.35 


2,939 


1.4 


2,790 


.8 


1,540 



Discharge measurements under ice of Chjppewa River at Chippewa Falls, 

Wis., in 1908. 



Date. 


Hydrographer. 


Width. 


Area 
of sec- 
tion. 


Mean 
.velo- 
city. 


Gage 

height. 

Water 

sur. 


Dis- 
charge 


Av. th. 
of ice. 


Depth 

of 
snow. 


1908. 

January 23 

February 14 


G. A. Gray 

do 


Feet. 

470 
4S7 


Sq. ft. 

714 
821 


Ft. per 
sec. 

1.93 
2.03 


Feet. 

O.S 

1.1 


Sec-ft. 

1,377 
1,668 


0.9 
1.5 


No. 
No. 









Average thickness of ice, 1908, 



Dat< 
Jan. 
.Ja n . 


?. 

3. 
10. 
17. 
24. 
31. 

7. 
14. 
21. 
28. 

8. 
16. 
22. 


Average thi 


Jan. 






.Jan. 






.Tan. 






Feb. 






Feb. 






Feb. 




' 


Feb. 






Mar. 






Mar. 






Mar. 


River 


open. 



<lo 
do 
do 
do 
do 
do 
do 
do 
do 
do 



of ice 



Feet. 

.. .5 

.. 1.1 

.. 1.2 

.. 1.5 

.. 1.3 

.. 1.6 

.. 1.5 

,. 1.4 

,. .9 

.. .9 

,. .8 



Water Powers, 
chippewa below junction of flambeau river. 
Topograpliy and Drainage. — The following descriptions of the water 
powers on Chippew^a River between its mouth and the junction with 
Flambeau Eiver w^e re . largely obtained from a manuscript report of 
a hv])S(>metric survey of this part of the river mad(^ by the United 
States Geological Survey during the summer of 1903.^ Between the 
mouth of the river and Chippewa Falls a very careful primary level 
w^as run, while ])etween Chippewa Falls and the mouth of the Flam- 

^ The survey of that portion of the river between Watkins Landing, Minnesota, and 
Chippewa Falls, Wis., was under the charjre of Geographer J. H. Renshaw. Above 
Chippewa Falls the work was In charge of Geographer H. M. Wilson. 
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beau, in addition to taking levels, a topographic survey was made of 
the river bank and the area immediately adjacent. Between the 
mouth of the Chippewa and that of the Eau Claire, a distance of 
48.4 miles, this survey showed that there was a descent at low water of 
about 106 feet, or about 2.3 feet per mile. Because of the uniformity 
of this low gradient, and also because of the width of the stream and 
of the adjacent bottom lands, there are no opportunities for watei 
powers until Eau Claire is reached. Details of descent and appor- 
tionment of drainage areas are shown in the following tables : 



Profile of Chippewa River from its mouth to sources of East and West 

hranchesA 



No. 



2 
3 

4 
5 

6 

7 
8 

9 

10 
11 
12 

13 
14 

15 

10 
17 

18 

20 
21 
22 

23 
2i 
25 
26 
27 
26 



Station. 



Reeds Landing 

Shawtown 

Eau Claire River, mouth 

Dalles paper mills: 

Foot of dam 

Head of dam 

Chippewa Falls: 

Foot of dam 



Head of dam 

Yellow River, mouth 

Eag-le Rapids: 

Foot 

Head . . . / 

Water level 

Rapids, foot 

Jim Falls: 

Foot 

Head 



Colton Rapids: 
Foot 



Head 

Bob Creek 

Chevalley rapids: 

Foot 

Head 

Brunett Falls: 

Foot 

Head 

Fisher River, mouth ........4.. 

Holcombe rapids: 

Foot 

Foot of dam 

Head of dam, water level 

Deertail Creek, mouth 

Flambeau River, mouth of ... 



Distance. 



From 
mouth. 



Miles. 


45.5 
48.8 

49.4 
49.4 

64.4 
64.4 
09.9 

72. 4> 
T3.6 

75.1 

77.4 

80.1 
81.0 

82.3 
83.6 
S7.3 

90.1 
91.3 

91.4 
92 A 
93.9 

97.1 

97.6 

97.6 

104.1 

107.7 

Bruce, sec. 28, T. 33 N., R. 6 W 124.2 



Between 
points. 



Miles. 



45.5 

3.3 

.6 
10.0 

14.5 

50.0 

5.5 

2.5 
1.2 
1.5 
2.3 

2.7 
.9 

1.3 
1.3 
3.7 

2.8 
1.2 

.1 
1.0 
1.5 

3.2 

.5 

.0 

6.5 

3.6 

16.5 



Eleva- 
tion 
above 
sea-level 



Feet. 

5 2680.0 ( 

I »664.0 f 

770.0 

770.0 



772.0 
793.0 

806.0 
839.0 
852.0 

854.0 
897.0 
871.0 
8^.0 

901.0 
936.0 

942.0 

945.0 
954.0 

961.0 
966.0 

967.0 
993.0 
995.0 

1,004.0 
1,080.0 
1,086.0 
1,035.0 
1,050.0 
1,064.0 



Descent between 
points. 



Total. 



Feet. 



106.0 
.0 

2.0 

21.0 

u.o 

33.0 
13.0 

2.0 
13.0 

4.0 
10.0 

20.0 
35.0 

6.0 
3.0 
9.0 



Per 

mile. 



Feet. 


2.3 

.0 

3.3 



1.0 



2.4 

.8 

10.8 

2.7 

4.3 

7.4. 
39.0 

4.6 
2.3 
2.4 



1 Authority: Nos. 1, Mississippi River Commission; 2^-27, U, 
Ry. 30-47 U. S. engineers. 
*High watei. 
*Low water. 



S. Geol. 



7.0 


2.5 


5.0 


4.2 


1.0 


10.0 


26.0 


26.0 


2.0 


1.3 


9.0 


2.7 


16.0 


32.0 


16.0 




.0 


.0 


14.0 


4.0 


14.0 


0.85 


SurvG 


y; 28, 29 
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Profile of Chippewa River from its mouth to sources of 

branches — Continued. 



East and West 



No. 



29 
30 

31 

3^ 
33 
34 

35 
36 
37 
38 
39 
40 

41 
42 



43 
44 

45 

4d 

47 
48 



Station . 



N. E. %, N. B. %, S. 23, T. 36 N.. B. 

7 W., Wis. Cent. Ry 

East and West branches Junction 

EAST BRANCH. 

Goose Eye rapids liead (foot Little 
Chief Lake) 

Snaptall rapids (Hunters Lake); 

Foot 

Head 

Blalsdells Lake 

Cedar rapids: 

Foot 

Head 

Bear Lake 

River, water level 

Pelican Lake 

River, water level, sec. 19, T. 42 N., 
R. 2 W 

Glidden Station 

Source of river 

WEST BRANCH. 

Proposed U. S. dam 

PakaawaniT Lake 

Moose Lake: 

Proposed U. S. Dam 

Water level 

Partridge Oop Lake 

Source of river 

I 



Distance. 


• Eleva- 
tion 
above 
sen- 
level. 


From 
mouth. 


Between 
points. 


Miles. 


Milof. 


Feet. 



135.2 
162.7 



164.7 

166.7 
168.2 
17D.7 

173.2 
175.7 
178.2 
181.7 
186.7 

190.2 
201.7 
223.7 



164.5 
168.7 

178.7 
178.7 
186.7 
205.7 



11 
27.5 



2.0 

2.0 
1.5 
2.5 

25 
25 
2.'^ 
3.5 
5.0 

3.5 

11.5 
22.04: 



1.8 
6.0 

10.0 
.0 

7.0 

20.0=1: 



Descent between 
points. 



Total. 



Feet. 



Per mile. 



Feet. 



1,112.0 


48.0 


4.4 


1,280.0 


168.0 


6.1 


1,323.4 


43.4 


21.7 


1,325.2 


1.8 


.9 


1,368.8 


43.6 


20.0 


1,374.5 


5.7 


2.3 


1,404.0 


29.5 


11.8 


1,420.0 


16.0 


6.4 


1,432.9 


12.9 


5.1 


1,442.0 


9.1 


2.6 


1,462.0 


20.0 


4.0 


1,463.8 


1.8 


.5 


1,509.3 


45.5 


4.0 


1,285.0 


6.0 


3.3 


1.287.2 


1.2 


.2 


1,358.8 


71.6 


7.2 


1,361.9 

1,384.4 

J 


3.1 




22.5 


3.2 



Distances and drainage areas of Chippewa River. 



River. ^ 



East and West branches (Junction) 

Court Oreilles 

Thornapple (above mouth) 

Flambeau: 

Above mouth 

Mouth 

Yellow: 

Above mouth 

Mouth 

Eau Claire: 

Above mouth 

Mouth 

Red Cedar: 

Above mouth 

Mouth 

Chippewa 

i Station is at mouth of river, unless otherwise stated. 



Distance 




from the 




junction of 
East and 


Drainage 


West 


area aoove 


branches, 


station. 


map meas- 




ure 




Miles. 


Sq. miles. 





757 


14 


988 


36 


1,383 


53 


1,777 


63 


3,761 


90 


4,926 


90 


6,384 


113 


5,760 


113 


6,650 


142 


7,004 . 


142 


8,961 


165 


9,573 
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WATER POWERS. 

Eau Claire. — The first dam site is located about 2^ miles below 
the mouth of Eau Claire Kiver. According to a recent survey by the 
city engineer, a head of 7 feet could be obtained here. On account 
of its proximity to the city of Eau Claire, this power would have 
especial value. Before improvement there were two rapids in the 
river between Eau Claire and Chippewa Falls, one 1.25 miles above 
the Eau Claire, called the Lower Dalles, with a descent of 10.5 feet 
in a little over 2 miles ; the other about 4 miles below Chippewa Falls, 
called the Upper Dalles, with a descent of 9 feet in about 2 miles. 

The dam 2 miles above Eau Claire, owned by the Dells Paper and 
Pulp Company, is of the square-timber, crib type on a sandstone 
foundation. It is about 600 feet lonf^ 19 feet high, 3 feet wide at 
the top, and with a base of about 8 feet. Eight splash boards are 
used on the crest when necessary, giving a head of 2*6 feet. It would 
be possible to increase the height of the dam so as to develop 32 feet, 
and a bill authorizing this increase is now (March, 1907) pending 
before the State legislature. Such a dam would back the water ne^ly 
to Chippewa Falls, 15 miles above, greatly adding to an already very 
large pondage. This is the most important manufacturing plant on the 
river. The turbine installation is reported as follows: 

Dells Paper and Pulp Company*s turbine installation, 2 miles above Eau Claire. 

Purpose. Horsepower. 

Paper mill 1,396 

Pulp mill 4,918 

Electric light and power 1,632 

Waterworks 300 

8,246 

A view of this plant is shown in Plate XXXVI. 

Chippewa Falls. — In the 14.5 miles between the Dells dam and 
Chippewa Falls no power sites are found, the river having a nearly 
uniform slope of 1 foot to the mile. At the latter place, however, 
is a wooden dam 800 feet long, with a head of 30 feet, owned by the 
Chippewa Falls Lumber and Boom Company. This dam supplies 
power for a large sawmill and also a plant furnishing the city of 
Chippewa Falls with water and electric light. The dam could be 
made several feet higher, as the local conditions are favorable, but this 



200 



WATER POWERS OF WISCONSIN 



would interfere with a proposed plant at Paint Oeek rapids, 2.5 miles 
upstream, to which point the water now backs. The owners have de- 
veloped only ab<:)ut 20 feet of head, but this could l)e increased to the 
full head of 80 feet bv blasting and cleaning out the river to the 
wagon ])ri(lge below. The power and light company leases 1,000 horse- 
power, using a head of 29 feet. A view of this .lam is j^ho\^Ti in 
Plate XXXVII. 




F!^. 11.— (.'hippewa River at Chippewa Brails. 



Faint Creek. — The next rapids, known by this name, are 2,o miles 
above the Chippewa Falls dam. A flooding dam 526 feet long, with 
a crest 10.5 feet above low water, was formerlv maintained here. A 
dam about 800 feet long, with a head of 14 feet, could l)e constructed 
at the f(K)t of the rapids at this point. The banks and l)ed appear to 
be sand, intermingled with large l>owlders. Stoue for construction 
is abundant and near at hand, and it is likely that a rock foundation 
could be easilv obtained. 

Ecif/Ie Bapids, 4.5 miles farther upstream, in lot 8, sw. 1(5, T. 29 
X.. J{. s is a irood site for a dam, owned bv F. (>. <S: (\ A. Stanlev. 
of nii])])ewa Falls. A dam 00 feet long and 20 feet high would 
back tli{» water three-fourths <>f a mile above the citv 
r>f Clii])pewa, where O'XeiPs Crei^k (liters from the west. One 
milt' nlxive the mouth of O'XcmIs Creek, in Sec. !(;, T. 2t) X., K. s W., 
is a gorge 700 feet wide, when* a 25-foot dam would have solid sand- 
stone for foundations and a])Utinenrs and would ])a(»k the water al- 
most to the foot of Jim Falls, 5 miles alH)ve. Such a dam W(nild 1k*- 
velop 5,000 t'heor(^tical lioi*-e])ower. 
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Davis Falls, — Near the small station of Jim Falls, on the Chicago 
and Northwestern Kailway, occurs the besit opportunity for water- 
power development on Chippewa Kiver. It is owned by W. L. Davis, 
of Eau Claire. Formerly an old flooding dam was located here. The 
river flows Qver a series of granite ledges 1 to 4 feet high, while the 
banks seem to be of the same rock, covered by a few feet of sandy 
soil. This power is now under development, a company having pur- 
chased all the land needed. The proposed dam, 28 feet high, will be 
located at the head of the rapids. It is designed to furnish power 
for a pulp mill near the foot. The total head obtained by this plant 
will be 55 feet. Fig. 12 shows the plan of the proposed deveopment. 
Water is to be conducted from the dam by a canal extending on the 
left bank for a distance of about 5,000 feet to high bluffs 100 feet 
from the river bank. The power house will be on the river bank im- 
mediately below. The dam will back, the water nearly to Brunett 
Falls, 9.5 miles above, and will cover the Colton and Chevalley 
rapids. 

Burnett Falls, — One of the best powers on Chippewa River, and 
one most cheaply developed, is found at Burnett Falls (PI. XXXVI), 
located in Sec. 18, T. 31 N., E. 6 W. It belongs to Coimell University, 
which also owns the adjacent land as well as the water rights. The 
best location for the dam would be about 650 feet above the foot of the 
rapids, where a 35-foo(t dam would back the water up to the rapids 
at Holcombe, 5% miles above. The river at the dam site is narrow 
(70 or 80 feet), while the banks are high, granite ledges. A dam 
here would create a large reservoir. It is stated that the plans con- 
template a dam 200 feet long. A steel w^agon bridge has recently 
been built across the river immediately below the dam site. 

Holcomhe Dam, — The next power is at Holcombe, about 3 miles be- 
low the mouth of Jump River, where the Chippewa Falls Lumber and 
Boom Company mantains a timber dam, with a head of about 17 feet. 
This is the third dam that has been built here, the others having been 
washed out by freshets. As the lumber interests are fast declining, 
the present dam is being allowed to decay. For power purposes it 
should be replaced by a more substantial structure. The river here 
has a rock bottom, with rather low clay sides, but an 18-foot dam 
could be constructed on the site of the present structure, which, to- 
gether with a 15-foot dam at the foot of the rapids just below (some- 
times called Little Falls), would develop about all the head at this 



CHIPPEWA RIVER, 



203 



point and would not flood any more valuable lands above. This would 
back the water above Deertail Creek and furnish considerable stor- 
age. 

Mouth of Flambeau, — Of the 14 feet of descent in Chippewa Eiver 
between Holcombe and the mouth of the Flambeau 10 feet are con- 
centrated in the first mile below the latter point. It is very likely 
that a dam on this reach would easily develop 15 feet of head. 

It is worthy of note that all the water powers on Chippewa River 
thus far described are reached bv one or more railroads. Because of 
their availability many of the above powers are likely to be developed: 
in the near future. Their importance is emphasized by the follow- 
ing statement: Of the 244 feet descent in the Chippewa between 
Chippewa Falls of the Flambeau, 116 feet are concentrated in 5 falls 
and rapids. Tihe building of 10 dams would economically develop a 
total of 213 feet head in this distance of 43 miles. When fully de- 
veloped these powers will rival in importance the extensive develop- 
ments on lower Fox River between Appleton and Green Bay. 



BRAI^CHES AND UPPER WATERS. 

Topography and Drainage. — The following statements in regard to 
the water powers of upper Chippewa River, not being based on a hy- 
drographic survey, are necessarily incomplete. Statements concern- 
ing profile, etc., are based on the survey and maps of this region made 
in 1880 by United States engineers in connection with the reservoir 
surveys. Distance and drainage area data are shown in the follow- 
ing table : 

Length and drainage area of the upper tributaries of Chippewa River, 



River. 



West Branch of Chippewa 
East Branch of Chippewa 

Court Oreilles 

Flambeau 

Jump 

Yellow 

Eau Claire 

Red Cedar 



Lenprth fmap 


Drainage 


measure. 


area. 


M'les 


Sq. miles. 


35 


480 


60 


278 


20 


176 


155 


1,983 


65 


721 


65 


458 


65 


899 


95 


1,957 



In the 16.5 miles between the mouth of the Flambeau and Bruce, 
Chippewa River descends only 0.8 foot per mile, but in the 38.5 
miles between Bruce and the confluence of East and West branches 



204 WATER POWERS OF WISCONSIN. 

of the Chippewa, in Sbc. 2, T. 39 N., R. 6 W., the river descends 216 
feet, an average of 5.G feet per mile. This steep gradient is certain 
to produce many good powers. This reach is, however, devoid of 
railroads except a few logging roads. One of these undeveloped pow- 
ers, called Belills Falls, is located in Sec. 26, T. 38 N., K. 7 W. Its 
owner, the John Arpin Lumber Company, reports that this power is 
capable of producing a head of about 30 feet. It is near Radison, on 
the Chicago, St. Paul, Minneapolis and Omaha Railway. 

East Branch of Chippewa, — Three important rapids occur in East 
Rranch of Chippewa River Between Little Chief Lake and the con- 
fluence of East and West branches, a distance of 2.7 miles, there is a 
-descent of 43 feet. Between these points there is a series of rapids, 
^^the bed of the river being literally paved with bowlders. The banks 
are from 10 to 20 feet high and the drift a reddish clay." These are 
known as the Goose Eye rapids. Two or three dams could develop a 
head of about 40 feet. 

Above Hunters Lak^, in Sees. 22 and 23, T. 40 N". R. 5 E., occur 
the Snaptail Rapids with an aggregate descent of 43.6 feet. 

Cedar Rapids, the last of importance on this branch, with a de- 
scent of 16 feet, are located in Sec. 9, T. 40 'N., R. 4 W., and in the 
2 miles above. The total descent between Blaisdell and Bear Lakes is 
about 58 feet, all in a distance of 7.5 miles. Between Bear and Lit- 
tle Chief Lakes the banks vary from 4 to 50 feet in height. A log- 
ging dam has been maintained at the head of the rapids, in Sec. 26, T. 
41 X., R. 4 W., which had a height of 10 feet. Measurements made 
here l)y United States engineers on eTune 20 and July 12, 1879, with 
the river respectively 0.6 and 2.1 feet above low-water mark, showed 
a discharge of 381 and 472 second-feet. The river at this point is 
153 feet wide. 

West Branch of Chippewa. — West Branch of the Chippewa River 
has a drainage area of 480 square miles, or 200 square miles more 
than East Branch, but its descent is considerably less rapid. The 
river has its source in several large lakes at about 1,380 feet above 
sea level. The first undeveloped power is located about 1.5 miles 
al)ovo the confluence of the two branches, in Sec. 34, T. 40 X., R. 6 
W., where the hills ap])roach within 900 feet. The river at this point 
has a width of 121 feet, and here T'nited States engineers made sur- 
veys for a dam with a head of 25.5 feet, which gave a very large re- 
servoir area. A 15-foot head could probably be obtained at reason- 
able expense. Four measurements made by United States engineers 
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on August 6, 1779, at a stage only 0.2 foot above low water gave a 
mean discharge of 360 second-feet, of 0.75 second-feet per square mile 
of drainage area. This large low-water run-otf is double that esti- 
mated for this drainage area. The excess may be explained by the 
steadying action of the large lakes near the headwaters of this river. 

In the 10 miles between Moose and Pakwawang Lakes West Branch 
descends 71.6 feet, including a series of rapids with sluggish water 
between. The banks are generally from 20 to 30 feet high, with clay 
soil.^ 

Court Oreilles River. — Court Oreilles River has its source at an 
elevation of 1,287 feet in a lake of the same name. The group of 
lakes forming its headwaters have a total area of about 16 square miles. 
A dam at this outlet would need to have a length of 260 feet to secure 
a head of 5 feet, and would store a sup^jly sufficient to deliver 255 
second-feet for ninety days at times of low water. The river is from 
50 to 60 feet wide, and in the first 3 miles of its course is sluggish. 
Thence to its mouth it furnishes a series of rapids, with still reaches 
between. The most important rapids known as the Court Oreilles, 
are situated within 3 miles froni the mouth of the river, which at this 
point flows over ledges of the pre-Cambrian rocks. The river is 
crossed at its middle point by the Chicago, St. Paul, Minneapolis and 
Omaha Railway, where the water surface has an elevation of 1,240 
feet. This shows a descent of 47 feet in 10 miles between this point 
and the lake. The lower half of the river is reached bv the above 
railway. Unlike either East Branch, West Branch, or anv other 
neighboring branches of the Chippewa, Court Oreilles River drains 
a region with a very open sandy soil. A measurement made by 
United States engineers, October 25, 1879, at a stage 0.3 foot above 
low water, showed a discharge at the mouth of Lake Court Oreilles of 
only 28 second-feet from a drainage area of 114 square miles. It 
seems likely that, because of the character of the soil, part of the 
run-off escapes underground to the west into ^N^amekagon River. 

Upper Powers. — Because of their present isolation from railroads, 
the chief use of dams which have been maintained on the upper head- 
waters of Chippewa River would lie in their operation as reservoirs 
to improve the powers below. Their location is sho^vn in the follow- 
ing table : 



iRept. Chief FJng. U. S. Army, 1880, p. 1562. 
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Dams on upper waters of Chippewa RiverA 



No. 



1 

2 
3 

4 
5 
6 

7 

8 
9 



10 
11 
12 
13 
11 
15 



Location. 



6 W. 



Chippewd River: 

Cbippewa River: 

NW. 1/4 sec. :2S, T. 32 N., R 

Sec. 22, T. 33 N., R. 8 W 

Sec. 28, T. 32 N., R. G W 

West Branch: 

SW. M SW. 14 sec. 32, T. 42 N., R. 5 W. 

Sec. 12, T. 42 N., R. 5 W 

NE. V4, SE. :^ secx 14, T. 41 N., B. G W. 
Outlet to Pokegama Loke, IVW. 14, NW. ^4 

sec. Si, T. 40 N., K. 6 W 

Little Chief River, NE. 14 NE. 14 sec. 26, 

T. 40 N., R. 7 W 

East Brnach, NW. % SE. ^ sec. 26, T. 41 

N., R. 4 W 

Thornapple River: 

Sec. 10, T. 35 N., R. G W 

Sec. 4, T. 36 N., R. 5 W 

Sec. 20, T. 38 N., R. 4 W 

Sec. 4, T. 38 N., R. 4 W 

Bruunett River, sec. 17, T. 38 N., R. 5 W.... 
Torch River, sec. 16, T. 42 N., R. 4 W 



Dimeiisious ^ 



Uei(;ht. 



Feet. 



21 

9 

17 

8 

•20 

7 

8 

6 

10 

*18 

*18 
*12 
*15 
*15 
*20 



Length. 



Feet. 



625 



123 

*30O 

347 

108 

142 

564 

♦800 
♦400 
♦250 
♦250 
♦325 
♦300 



Reservoir 
capacity. 



Cubic feet. 



133,333,00«, 
153,331,00c 
334,536,000 



430,000,000 



300,000,000 



1 Authority: Nos. 1-4 and ^9, United States engineers; 5 and 10-15, Chippewa Lumber 
and Boom Company. 

2 Dimensions marked with an asterisk (♦) were estimated by the owner, The Chip- 
pewa Lumber and Boom Company. 

3 From report of Chief Engineer, U. S. Army. 
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Flambeau River. 



DRAIXAGE AND WATER POWERS. 

Ill size of drainage area, Flambeau River ranks first among the 
tributaries of the Chippewa. Indeed, because of its central loca- 
tion in the drainage basin, it might properly be regarded as the pro- 
longs r ion of the main stream itself. Regardless of its size, how- 
ever, its water power must, in large part, continue for some time 
unused, because of its forested location and its lack of railroad facili- 
ties. The settling of this area will soon justify the extension of 
present railroads and the building of new ones. Flambeau River is 
crossed at Ladysmith by the Minneapolis, St. Paul and Sault Ste. 
Marie Railway, near its center (at Park Falls) by the Wisconsin 
Central Railway, and at its upper headwaters by the Chicago and 
Northwestern Railway. 
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During the past year, the Wisconsin Central Railroad has com- 
pleted its Superior branch from a point near the Black Eiver cross- 
ing on its main line, and already the portion between this terminus 
and Ladysmith is in operation. The Chicago, St. Paul, Minneapolis 
and Omaha Railway has also extended its branch eastward from 
Coudary, crossing the Chippewa River and paralleling the Flam- 
beau for twenty miles west of Park Falls. 

Between Park Falls and Ladysmith is a reach of 50 miles un- 
served by railroad, and yet with no point at a greater distance than 
15 miles from the present railroads. It is significant that the two 
points with transportation facilities, Ladysmith and Park Falls, 
have established large paper and pulp mills and other manufactories. 
The unusually steady flow, the soft water and the proximity of almost 
unlimited quantities of pulp wood should make this river a center 
of the paper and pulp industry. Transportation alone is lacking. 

Flambeau River has its source in tihe largest number of lakes and 
connecting swamps with the greatest aggregate storage capacity of 
any river in the state. This storage capacity has been increased in 
many cases by lumbering dams built at the lake outlets, but as yet 
many opportunities for the storing of surplus water remain unim- 
proved. These lakes lie in the highest portion of the state, at eleva- 
tions varying from 1,560 to 1,650 feet or more above the sea. 

In order to point out the power possibilities along the Flambeau 
river a survey was made during 1906 from its mouth to a point 120 
miles above. From the data collected, sheets have been prepared 
showing a profile of the water surface, a plan of the river, contours 
along the bank, and prominent natural or artificial features. The 
results of this survey have been published on separate sheets and 
may be had on application to the Director of the Geological Sur- 
vey. 

The levels taken show that the total fall in the 95 miles below 
Park Falls is 419 feet, or 4.4 feet per mile. In the 63 miles be- 
tween Boulder Lake and Park Falls, the river has a fall of 156 feet, 
or only 2.5 fe^t per mile. 

Following is a profile of the river together with a detailed descrip- 
tion of the falls and rapids along the 114 miles covered by the co- 
operative state and federal survey. 
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Profile of Flambeau River from mouth to Boulder Lake. 



No. 



1 

2 
<S 

4 
5 


7 
8 

y 

10 

11 

12 
13 
14 

15 
16 
17 

18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

32 
33 
34 
35 

36 
37 

38 
39 
40 

41 
42 
43 

44 



Station. 



Dibtance. 



From 
moutii. 



Between 
poiuts. 



Mouth of river 

SW. V4, sec. 34, T. 34 N., R. 7 W 

Ducomon rapids, NW. ^ sec. 28, T. 

34 N., R. 7 W ; 

Xew dam, foot of rapids 

SW. ^ sec. 9. T. 34 N., R. 6 W 

Ladysmith, below dam 

Ladysmith, above dam 

Backwater Ladysmith dam 

Yellow Banks Rapids foot of 

Little Falls Rapids 

West line of Sec. y T, 35 N. R.. 5 W 
SE. corner Sec. 10, T. 35, N. R., 5 W 
North line Sec. 11, T. 35, N. R., 5 W 
Foot Big Falls, S. line Sec. 35, T. 

36. N. R., 5 W 

Head of Big Fails 

X. ilne S. 25, T. 36, N. R., 5 W 
N. line S. 19, T. 36, N. R., 4 W. 

Rock Isl. Rapids 

Head of Little Cedar Rapids 

4th Pitch Cedar Rapids; foot of 

3rd Pitch Cedar Rapids; foot of 

?nd Pitch Cedar Rapids; foot of 

1st Pitch Cedar Rapids; head of 

Forks of Flambeau 

Flambeau Falls— head of 

Porcupine Rapids foot of 

'lown line, towns 37 and 38 N 

N. line Sec. 16, T. 38, R. 3 W 

N line Sec. 3, T. 38, R. 3 W 

N line Sec. 27, T. 38, R. 3 W 

SK. Vi, SE. y^, Se<-. 1, T. 38. R. 3 W 
Barnabee Rapids, foot, S. line S. 17> 

T. 39, R. 2, W 

S. line Sec. 15, T. 9, R. 2 W 

S. line Sec. 7, T. 39, R. 1 W 

Town line— bet T. 39 and 40 

Lower dam— Park Falls, foot of 

Lower Dam Park Falls, crest 

Wisconsin Central Ry. Bridge, Park 

Falls 

Below tail-race upper dam Park Falls 
Upper Dam, Park Falls, crest of.... 
Rapids, foot of. Sec. NW. %, S. 38, 

T. 41, B. 1 E 

Rapids, head of, N line S. 28, R. 1 E 

East line Sec. 6, T. 41, N. R., 2 E.. 

Rflpids, head of, town line, town.^ 

41-42 J 

Manitowish River, Junction of Bear 

Creek 

14 



Miles. Miles. 



0.0 




7.0 


7.0 


9.S5 


2.25 


13.5 


4.25 


16.9 


3.4 


20.4 


3.5 


20.4 


0.0 


25.4 


5.0 


27.1 


1.7 


28.6 


1.5 


30.4 


1.8 


32.7 


2.3 


33.9 


1.2 


35.0 


1.1 


38.1 


1.1 


37.4 


1.3 


39.6 


2.2 


41.4* 


1.8 


42.7 


1.3 


43.7 


1.0 


44.45 


.75 


45.70 


1.25 


4S.9 


3.2 


50.4 


1.5 


54.0 


3.6 


56.5 


2.5 


62.0 


5.5 


65.75 


3.75 


68.3 


2.55 


72.3 


4.0 


78.05 


5.75 


81.3 


3.29 


86.6 


5.3 


91.1 


4.5 


95.6 


4.5 


96.6 




97.0 


1.40 


97.2 


0.2 



97.4 

103.1 
105.4 
111.9 

114.5 

129.5 



0.2 

5.7 
2.3 
6.5 

2.0 

15.0 



Elevation 

above bsu 

level. 



Feet. 

1,050.0 
1,064.0 

1,070.0 
1,081.0 
1,088.4 
1.099.0 
1.115.3 
1,117.0 
1,128.0 
1,137.0 
1.152.0 
1,163.0 
1,173.0 

1.177.8 
1,209.0 
1,217.0 

1,233.0 
1,247.0 
1.254.0 
1,263.0 
1,268.0 
1,279.0 
1,281.0 
1,298.0 
1,311.0 
1,326.0 
1,338.0 
1,355.0 
1,369.0 
1,377.0 

1,383.0 
1,400.0 
1,419.0 
1,436.5 
1,448.5 
1,469.0 

1,469.9 
1,471.8 
1,436.0 

1,488.0 
1,508.5 
1,520.0 

1,546.0 

1,568.0 



Descent between 
points. 



Total. 



Feet. 



Permiie. 



Feet. 







14.0 


2.0 


6.0 


2.7 


11.0 


2.6 


7.4 


2.2 


10.0 


3.0 


16.3 
1.7 




0.3 


11.0 


6.4 


9.0 


6.0 


15.0 


8.3 


11.0 


4.8 


10.0 


8.3 


4.8 


4.4 


32.2 


2.9 


8.0 


6.0 


16.0 


7.3 


14.0 


7.7 


7.0 


5.4 


9.0 


9.0 


5.0 


7.0 



11.0 
5.0 
14.0 
13.0 
15.0 
10.0 
19.0 
14.0 
8.0 

6.0 
17.0 
19.0 
17.5 
12.0 
20.5 

0.9 

1.9 

14.2 

2.0 
13.5 
13.5 

28.0 

22.0 



9.0 
1.6 
9.3 
3.5 
6.0 
1.9 
5.0 
5.6 
2.0 

1.0 
5.2 
3.6 
4.9 
2.7 



0.7 

9.5 

28.0 

0.3 
8.0 
2.0 

10.0 
1.5 
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Profile of Flambeau River from mouth to Boulder Lake — Continued. 



No. 



45 

46 

47 



Station. 



Distance . 



From 
mouth. 



Between 
points. 



Elevation 
i above sea 
level. 



Descent between 
points . 



lotdl. 



Rest Lake, moutli of, sec. 8, T. 42, 

N. R., 5 B 

Lsland Lake, inlet of 

Boulder Lake 



Per 

mile. 



141.5 


12.0 


i,58rr.o 


19.0 


149.5 


7.50 


1,592.0 


5.0 


158.5 


9.5 


1,825.0 


33.0 



1.0 

.6 

3.5 



Authority: 

Numbers 1-43 inclusive, U. S. G. S. and State Cooperative Survey. 
Numbers 44-47 inclusive, U. S. Engineer, U. S. Army, datum uncertain. 



DAM SITES ON THE FLAMBEAU RIVEK. 

In the stretch of 20 miles between Ladysmith dam and the mouth ot 
the Flambeau, the river has a fall of only 49 feet, and, as will be 
seen from the profile, with only a single concentration of fall. 

During the past year, a concrete dam, 225 feet long, has b$en 
erected in Section eighteen. Township thirty-four north, Kange pix 
west, which develops a head of 18 feet. This dam was construc|ted 
by the Menasha Paper Co. This company has installed seven tur- 
bines, rated at 3,000 horsepower, all used in the manufacture • of 
ground wood pulp. No steam power is used. 

About three-quarters of a mile above the mouth of Flambeau Kiver, 
the banks are high enough to allow of a 15 foot dam. 

From the foot of Big Falls to the foot of t;he Ladysmith dam, a 
distance of 15 miles, the river has a total fall of 79 feet, only 16 feet 
of which have been developed. For nearly the entire distance, the 
river flows between high banks which will allow of two 25 foot dams. 
In this stretch, the river has a width of about 400 feet, the bed of 
the river, and the banks in part, being in the pre-Cambrian rocks. 

Ladysmith Dam. — ^This is a timber structure, about 350 feet long, 
which develops a head of 10 feet. The owners of this dam, the Me- 
nasha Wooden Ware Company, have installed six 45-inch and one 
35-ineh turbines. The power is used to run a paper and pulp mill 
and also for the manufacture of wooden ware. A view of the dam and 
paper mill is shown in PlatJB XXXVITT. 

Ladysmith is a to^^'n of about 300 inhabitants. Until recently, the 
town had only one railroad, the ^Minneapolis, St. Paul and Sault Ste. 
Marie, but during 1900 the Wisconsin Central Pailroad built 
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its Ashland branch through the town from a point on the main St. 
Paul divisdon near ita Black Eiver crossing. This insures good 
transportation facilities. 

Little Falls Power, — A dam could be located in the northeast 
quarter of section thirty, township thirty-five, range five west, a 
few feet above the back water of the Ladysmith dam, which would 
develop a head of about 25 feet. This would require a levee about 
1,000 feet long in the right bank. Such a dam would back up the 
water over the Yellow Banks Rapids and also Little Falls, but would 
not submerge much land. It is estimated that about 4,000 horsepower 
for, 24 hours per day would be developed for nine months per year. 
Burnt Island Rapids. — These rapids are located principally in 
Section eleven. Township thirty-five, Eange four west, but there is 
swift water for two miles below. The banks are sufficiently high in 
the southeast quarter. Section eight, Township tihirty-five, Kange 
five west, to allow a dam to be here constructed with a head of 2& 
feet. This would include the Burnt Island Rapids and back the 
water near'y to the foot of Big Falls. Between the foot of Big 
Falls and the forks of the Flambeau, a distance of 14.5 ^miles, the 
river has a fall of 106 feet, or 7.3 feet per mile. ^ 

Big Falls Rapids. — These rapids include by far the most impor-" 
tant concentration of fall on the river. They are located principally 
in Section thirty-five, Township thirty-six. Range five west, and ex- 
tend from the south line of above section to a short distance above its 
northern boundary. In this stretch the river flows between high rock 
banks and with but little over half its normal width. A head of 
about 55 feet could be secured by a 20 foot dam at the head of Big 
Falls in connection with a long canal. This would back up the water 
to about the north line of Section nineteen, Township ihirty-six 
north, Range four west. A branch logging road from the St. Paal, 
Minneapolis and Sault Ste. Marie Railroad extends to a point near 
this dam site. A view of the lower pitch of this rapids is shown in 
Plate XXXIV. 

Little Cedar Rapids, — A 20-foot dam near the west line of Sec- 
tion eighteen. Township thirty-six north. Range four west would back 
u]) the wat-er to a point near the foot of the fourth pitch of Cedar 
Rapids in the southeast quarter of section five. 

Cedar Rapids. — These rapids comprise four pitches about a mile 
apart and aggregating twenty-five feet in all. This head could be 
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developed by a dam located near the line between sections five and 
eight. In the three miles between the upper pitch of Cedar Rapids 
and the Forks of the Flambeau, the river has k fall of only four feet. 

Forks of the Flambeau, — Near the center of Section thirty-one 
Township thirty-seven, Range three east,, are located the Forks of 
the Flambeau. Above this point, the two river valleys are decidedly 
smaller and strangely divergent in course. About 1,000 feet be- 
low the forks, the banks are sufficiently high to develop a head of at 
least 20 feet. Such a dam would back the water in Dore Flambeau 
to the southeast corner of section thirty-three, a distance of about 
four miles,.' and in Flambeau River the same distance, covering 
Flambeau Rapids and all three pitches of Wannigan Rapids. The 
drainage area of this dam site is 1,760 square miles, or little less 
than at Ladysmith. 

k Between the forks of the Flambeau and the Wisconsin Central 
Railway bridge at Park Falls, a distance of 47 miles, the river has 
a fall of 180 feet, or 4 feet ])er mile. The total fall in the lower 
half of this stretch is the same as in the upper half, but the lower half 
has more concentrations. 

Porcupine liapids. — Between the north line of Section thirteen, 
Township thirty-seven. Range four west, a distance of nine miles, the 
river falls only 24 feet, but nearly 20 feet of this could be developed 
by a dam located near the north line of section thirteen. Porcupine 
Rapids include a fall of five feet in a distance of 1,000 feet and 
are located in the southwest quarter of Section seven, To^vnship thirty- 
eight north,. Range three west. This power would have a relatively 
large pondage. 

Sec\ 9, T, S8 N., li. S W. — In the southwest quarter of this section, 
a head of between 15 and 20 feet could l)e developed. Fifteen feet 
head would develop all the remaining fall in to\vnship thirty-eight. 
In the next 12.5 miles above the town line between towns thirty-eight 
and thirty-nine, the river makes a big bend of 360 degrees, the entire 
distance being devoid of quick water. 

Barnahee Rapids, — These are located in Sections sixteen and 
seventeen. Township thirty-nine. Range three west, but quick water 
extends up the river for two miles or more. A head of 15 to 20 feet 
<;ould be easily developed by a dam near the foot of Bamabee Rapids. 
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The remaining 40 feet of fall below the lower dam at Park Falls 
could be developed in one or two dams at several points, as the banks 
are frequently high on both sides. 

Park Falls Powers. — The drainage area of Flambeau River above 
Park Falls is 760 square miles, but this includes the lake region 
with its numerous storage reservoirs. The latter give an unusually 
steady flow to the river, an effect which could be gi'eatly inci^ased 
by the building of more- and higher dams at the outlet of the lakes. 

In a state of nature, the river has a fall of about 34 feet, between 
a point one-half mile above the Wisconsin Central bridge and a point 
1.5 miles below it. This fall has been improved by two dams at the 
extreme ends of the above stretch of river, both belonging to the 
Flambeau Paper Company. 

The lower dam is a rock filled timber dam which develops a head 
of 16 feet. The company have installed turbines rated at 1,100 
horsepower. This dam could increase its head to 25 feet by relocat- 
ing the dam about a mile below its present site, thereby improving 
what are known as Potato Rapids. The present dam backs the 
water to the railroad bridge. A view of this dam is sihown in Plate 
XXXIX. 

The upper dam is an old timber dam, at present in a very poor 
stat^ of repair. This dam has at present an average head of 16 feet. 
The Flambeau Paper Company have a modem plant and have in- 
stalled 13 turbines rated at 1,300 horsepower. 

This dam site is an excellent one, and as the banks are high on both 
sides, could have its present head increased from 25 to 30 feet without 
much flooding. At the present time, this dam backs the water to 
the northwest quarter of Section thirty-three, Township forty-one 
north, Range one east, a distance of 5.5 miles. 

Between the mouth of Turtle River and the back water of the 
upper dam, a distance of 11.5 miles, the river has a fall of 60 feet,- 
largely concentrated in two places, viz. : 

Schultz Rapids. — These rapids are located in Sections thirty-three 
and twenty-eight, Township forty-one liorth, Range one east. They 
consist of two pitches separated by about a quarter of a mile of slow 
water. The upper pitch of seven feet is located in section twenty- 
eight, while the lower pitch of 10 foot is located in section thirty- 
three. In the northwest quarter of section thirty-three, the banks 
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are high enough to develop a head of at least 30 feet. Such a dam 
would back the water to the east line of Section six, Township forty- 
one north, Range two east. 

Island Rapids, — These rapids include a fall of about 22 feet, 
mostly located in Sectiop four. Township forty-one north. Range 
two east. A good site for a dam is near the east and west quarter 
line in Section five, To\\Tiship forty-one north, Range two east. A 
25 foot dam would develop all the fall to the mouth of the Turtle 
River. This is as far as the present survey of Flambeau River ex- 
tended. From levels taken by the United States Engineer^, 25 
years ago, the fall in the 35 miles above the mouth of the Turtle 
River is seen to be only 51 feet, or 1.4 feet per mile. 

Rainfali and Run-off. — Like all the northern rivers of the state the 
minimum flow of Flambeau River occurs in severe midwinter 
weather or during very dry summers in the months of July and 
August. At the present there are not suflficient discharge data cov- 
ering periods when the river is frozen to construct an accurate rating 
curve for such periods. Because of the extensive forests and the nu- 
merous lakes and swamps, an ordinary flow of 0.8 second-foot per 
square mile of drainage area would seem conservative. By the 
proper regulation of present dams at the headwaters it is likely that 
this discharge could be considerably increased. 

In February, 1903, the United States Geological Survey estab- 
lished an observing station at the Ladysmith dam, and has taken 
daily gage readings since. Discharge measurements are taken by 
current meters and are being continued so that in time an accurate 
estimate of the river's discharge will be available. The following 
tables give such daily obsers-ations : discharge measurement? and com- 
putations as have become available since the establishment of the 
station, and also a record of rainfall for the corresponding period : 

In 1906 a dam was built a few miles below Ladvsmith which backs 
water at certain times on the gage. The Ladysmith station has ac- 
cord inirlv been abandoned. 
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Discharge measurements of Flamheau River near Ladysmith, Wis., for 1903, 

t904, 1905 and 1906. 



Date. 



1903. 

February IS^. 
March Id*.... 

April 8 

May 6 

June 16 

July 11 

August 21 

September 10. 
October 23 



Hydrographer. 



1904. 

May 16 

June 3 

August 29 

September 20. 
October 12 

1905. 

April 8 

May 23 

June 14 

July 15 

August 12 

September 23. 

1906. 

January 28... 
April 16 



L. R. Stockman 
do 



do 
do 
do 
do 
do 



E. C. Murphy... * 

It. R. Stockman 



E. Johnson, jr. 

do 

do 

do 

F. W. Hanna... 



S. K. Clapp 

do 

M. S. Brennan 

do 

do 

F. W. Hanna.. 



M. S. Brennan 

Horton and Brennan. 



Width. 



Feet. 

325 
366 
349 
361 
342 
342 
342 
364 
343 

350 
.350 
349 
.543 
364 

129 
357 
334, 
.353 
345 
3ri3 



Area of 
fedction. 



Square 
feet. 

472 
l,ffn 
1,.330 
1,927 

703 
1.430 

995 
1,579 
1,271 

1,333 

1.448 

733 

702 

1.653 

1,537 
1,292 
i,2S2 
1.015 
623 
1.404 



344 

380 



Mean 


Gatre 


velocity. 


height. 


Feet per 




second . 


Feet. 


1.64 


16.20 


1.77 


18.95 


2.80 


17.40 


3.70 


18.97 


1.91 


16.00 


2.95 


18.10 


2.69 


16.85 


3.36 


18.05 


3.07 


17.21 


^.15 


17.88 


2.99 


17.45 


2.07 


16.06 


2.21 


16.01 


3.37 


18.58 


3.49 


18.27 


2.69 


17.60 


2.67 


17.35 


2.54 


16.80 


1.84 


15.66 


:J.02 


17.75 


501 


1913 


2,630 


20.74 



Dis- 
charge* 



Second- 
feet. 

773 
3,312 
3,727 
7,113 
1,345 
4.222 
2,681 
5,303 
3.899 



4,203 
4.321 
1,517 
1,554 
5,588 

5.367 
3,474 
3.283 
2,576 
1.144 
4,239 

1632 
10.800 



1 Frozen. 

2 Dog jam below. 

1 Entirely frozen over. Gage height to bottom of ice, 15.33 feet: thickness of ice 
varied from 0.8 to 0.5 foot below ice surface. The discharge was about 40 per cent 
of the open-channel rating at gage height 16.13 feet. 

Mean daily gage height, in feet of Fktmheau River near Lady smithy Wis., 

February 15, 1903, to December 31, 1906. 



Day, 



Feb. 


Mar 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 



Dec. 



1903. 
1 




a 




3 




4 




5. . 




6 




7 




8 




9 




10 




11 




12 




13 ; 


u 


15 

16. 

17 

18 

19 

20 

*^ 


16.00 
16.10 
16.05 
16.00 
15.90 
16.00 


21 


15.90 


22 


16.05 


23 

24 

25 


16.00 
16.25 
16.00 


26 


15.95 


27 


16 40 


28 


16.25 


29 




30 




31 





16.15 
16.60 
16.50 
16.10 
16.30 
16.50 
16.60 
16.10 
16.50 
16.50 
16.05 
16.45 
16.35 
16.35 
16.60 
16.15 
1G.20 
16.30 
18.25 
20.. 35 
19.30 
18.. 50 
18.45 
17.30 
17.60 
17.26 
17.00 
17.10 
17.00 
16.75 
16.60 



17.00 
16.80 
16.90 
16.90 
17.05 
16.40 
16.90 
17.45 
17.35 
17.25 
17.25 
17.30 
17.25 
17.50 
17.40 
17.:^0 
16.95 
17.00 
16.90 
16.85 
16.90 
16.65 
16.65 
17.30 
17.30 
17.25 
17.15 
17.20 
17.40 
18.45 



18.30 
18.40 
18.60 
19.06 
19.10 
19.10 
19.10 
18.80 
18.70 
17.95 
18.25 
18.80 
19.55 
19.80 
19.65 
19.55 
19.40 
19.45 
19.05 
19.20 
19.25 
18.85 
19.15 
18.90 
19.00 
19.. 55 
20.60 
21.45 
51.45 
21.20 
21.45 



19.80 
19.65 
18.95 
18.60 
18.10 
17.55 
17.55 
17.30 
10.95 
16.6^ 
16.75 
16.80 
16.30 
16.15 
16.35 
16.50 
16.05 
16.05 
15.85 
15.80 
15.85 
15.95 
15.65 
15.90 
15.60 
15.85 
15.60 

15.70 
1.5.<>> 

1.5.90 



15.65 
16.15 
17.25 
18.10 
18.90 
19.05 
19.20 
18.85 
18.70 
18.60 
18.75 
18.55 
18.30 
17. 8j 
17.70 
17.05 
17.60 
17.35 
17.35 
17.20 
17.15 
16.70 
16.70 
16.70 
16. SO 

(M 

0) 

(^) 
(1) 
(0 





17.00 


17.20 


16.00 


ir>.90 




10.70 


17.30 


16.25 


15.75 




16.80 


17.60 


15.85 


15.95 




16.30 


19.65 


15.S5 


15.60 




16.80 


19.70 


15.85 


15. SO 




16.90 


19.35 


15.85 


15.80 




16.90 


19.25 


15.90 


16.95 




17.30 


19.26 


15.6.7 


15.80 




18.20 


19.30 


15.70 


14.70 


18.20 


18.20 


19.35 


15.S5 


16.. 50 


18.00 


18.00 


18.95 


16. GO 


10.35 


17.90 


18.40 


18.65 


15.85 


16.30 


17.80 


19.00 


18.45 


15.85 


16.50 


17.70 


19.80 


18.25 


15.80 


16.45 


17.50 


20.40 


17.90 


15.80 


16.55 


17.30 


20.50 


17.85 


15.75 


16.35 


17.30 


20.50 


17.80 


15.80 


16.40 


17.20 


20.30 


17.50 


15.00 


10.70 


17.00 


20.00 


17.35 


15.50 


16.00 


17.00 


19.70 


17.25 


15.50 


16.67 


17.10 


19.30 


17.25 


15.45 


16.67 


16.90 


18.90 


17.15 


15.25 


10.67 


16.70 


18.50 


17.05 


15.40 


16.60 


16.80 


18.20 


17.00 


15.65 


17.00 


17.10 


18.00 


16.80 


15.45 


16.69 


16.80 


17.70 


17.00 


15.55 


16.66 


17.00 


17.85 


16.80 


15.85 


16.50 


16.90 


17.50 


16.55 


15.80 


10.10 


vi.y.} 


17..S0 


10.65 


15.8) 


16.80 


16.70 


17.20 


16.05 


15.S5 


16.80 


10. SO 




16.20 




16.70 



1 Chain gage stolen. 
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Day. Jan.' 


Feb.' 


Uttt.'i Alir ' M«y, 


■luiip. Juli. Auk. Sept Oct. 


No.. Dec. 


IWl. 


w'.is 
le'.M 

u.eo 
la'.ea 

W.T5 
K.TO 


la'.'m 
la.TS 

u'.a 


is.no 

17.1S 

17.16 
1«!96 

le.w 
n!o6 




,T'n 


IT'n 


ts!io 


10.25 
18.3(1 

leloo 
le.M 

lelso 

lfl.15 

ia,ob 

18.00 

islas 
ia!w 

18!l5 
18.W 


18.03 

IS. 80 
13,50 

isiao 

IT.Bo 

iT.aJ 
ia.96 

II.M 
IT .TO 
IT.SS 


17.SS 

niao 

18.80 

15.80 

U.Si 
15.28 

isioo 

IsiTS 

15.70 
!5,» 

wise 


1S.M 

isiii 

15.30 
U.ST 
li.T8 

isiss 
u'.ss 

IS.XS 
1S.I& 

ib'.n 

1S.TO 
15!to 

is! 63 






SO 

M 
>l 

SO 


le 
It 

M 


w 

li 
u 

X 


If 


» 

13 
M 

IS 

7S 










li 
U 

1! 


00 

10 






n.2s 

IT. OS 
IT.CO 

n'.» 
IT. so 

IT^OS 
17.00 

M.a6 

laies 
n.io 

17.20 

isiw 
ia;» 
islso 


li 

U 




































15.85 






is.io 

IsisD 

loiw 




16.6G 













^ 


__ 



break. loe t 



Day. 


'"• 


... 


Uar. 


-'■ 


May. 1 June. July. 


A«, 


S*pl. 


- 


- 


Dec. 


1906. 


<■) 






wist 

18:40 

1£.W 

ia!io 

isiso 
17 !m 

10.30 

17:40 
17.00 


n:a 
it!4 




isiso 
laino 




le'.ga 

18-SO 

leiio 

la.as 
loiso 

it:70 

ia:40 
itIoo 
n'.3o 

m!so 


10:55 

IB.3S 

16,15 
15.80 

liilM 

is! 10 
wIts 

itIbs 

it! 30 

laisii 
is.so 

wiao 


w'.ss 

18.15 

isiab 

!«!» 
ia!:B 

iB^an 

18.30 

ib!o6 

isloo 

15.8i 

isIto 
leioo 

16.00 

10.10 

18.60 
16.IS 










If 
n 


80 

eo 

30 

eo 

eo 

eo 

70 

70 
60 
10 

«0 
70 


IS 

li 

1/1 
m 

IT 
17 


30 
» 

15 
0» 

00 


15.S0 
15.86 










\ 




10.4 


Ifi.SO 










18.10 




16-S 












1^:^ 






















18.5 


18.00 


15.» 














15.S0 
15. TO 
1*.TO 




Ifl.O 




















j; 




'E. 


:!*:**; 


10.« 
15.50 
15.98 
15.1* 


^ 






1S.7 






















le.d 






le.s 














IG.O 






a» 






' nivor Iro 


-"^l 


ilTly 


7T'. 


JlllUl 


^^,i. 


"o 


Mn 


^lOll. 


n* 


he 


i'.-e. 


nie fo 


Inwln 


7om- 
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Daily gage height, in feet, of Fambeau Biver near LadyHmith, Wis,, 

for 1906. 



Day. 


Jan. 


Feb. 


Mar. 


Apr. 

16.90 
16.92 
17.00 
17.87 
18.16 

18.20 
18.05 
17.45 
18.15 
18.38 

18.30 
19.05 
10.65 
20.50 
20.72 

20.65 
20.48 
20.36 
20.40 
30.40 

20.40 
20.10 
19.75 
19.45 
19.00 

18.70 
18.46 
18.05 
18.05 
IT. 90 


May. 

17.80 
18.05 
17.65 
18.30 
18.60 

18.53 
18.20 
17.78 
17.60 
17.40 

n.i8 

17.10 

17.10 
17.02 
17.25 

17.00 
17.50 
16.68 
16.66 
16.85 

16.65 
16.90 
16.95 
17.32 
17.32 

17.60 
17.80 
17.70 
17.38 
17.80 
17.50 


June. 

17.35 
17.30 
17.15 
10.90 
16.82 

17.15 
17.78 
16.25 
17.90 
18.00 

17.70 
17.45 

17.40 
16.85 
16.80 

16.65 
16.56 
16.. SO 
16.10 
10.10 

16.32 
16.60 
16.50 
16.75 
16.58 

10.60 

16.60 
16.50 

16.82 
17.40 


July. 


Aui;. 


Sept. 


Oct. 


Nov. 


Dec. 


1906. 
1 


16.72 
16.90 
16.86 
17.35 
16.65 

17.10 




16.80 
16. 9> 
17.10 
16.80 
16.82 

16.20 
16.35 
16.10 
16.35 
16.38 

16.40 
16.52 
16.60 
16.35 
16.20 

16.40 

16.30 
16.20 
16.10 
15.96 

16.60 
16.88 
16.75 
15.68 
16.00 

15.56 
16.70 
15.65 

15.75 
15.55 
15.00 


15.00 

15.75 
16.20 
15.25 
15.70 

17.15 
17.30 
16.95 
16.30 
16.20 

16.35 
16.20 
16.15 
16.C0 
16.00 

15.80 
15.90 
15.70 
15.35 
15.60 

16.45 
16.75 
16.80 
17.00 
10.65 

17.05 
16.55 
16.45 

le.m 

16.00 
16.50 


16.15 
16.25 
16.12 

le.io 

16.05 

16.10 
16.33 
15.50 
15.55 
15.70 

15.60 
15.65 
16.65 
17.12 
17.16 

17.08 
17.10 
17.10 
17.10 
16.78 

16.28 
17.00 
17.08 
16.15 
10.65 

16.59 

16.25 
16.40 
16.20 
16.55 


16.15 
15.70 
15.80 
15.40 
16.00 

15.20 
15.83 
14.90 
15.75 
15.85 

15.72 
15.70 
15.70 
15.65 
15.60 

15.75 
15.66 
17.05 
118.50 
10.75 

19.65 

19.70 

19.5 

19.75 

00.30 

04.40 
20.50 
20.45 
20.20 
20.50 
20.40 


03.25 
iO.26 

20.30 
20.50 
20.10 

20.56 
23.C6 
19.55 
19.40 
19.90 

19.86 
17.05 
13.43 
16.35 
16.50 

16.70 
16.75 
16.70 
17.00 
16.00 

16.30 
10.56 
18.05 
19.30 
19.35 

19.30 
19.46 
19.45 
19.50 
19.65 


19.56 


2 






19.00 


3 






4 


16.80 


17.10 




5 




6 








7 








8 










9 










10 










11 




17.10 


15.60 




12 






13 










14 


16.70 








15 








16 










17 






17.10 




18 








19 




17.00 




• 


20 






21 


16.30 








22 








28 










24 










25 




17.4 


10.60 




26 






27 










28 


10.70 








20 








30 










31 


























1 October 18 a dam below the station was closed, raising" the water at the section. 

Note.— Rim frozen January 6 to April 4, approximately; also December 3 to 31. Dur- 
ing January the average ice thickness was about 1 foot, while during February and 
March it was 1.6 feet. 



Daily gage height, in feet, of Flambeau River near Lady smith, Wis., for 1906. 



Date. 



I Water 
surface. 



January 7... 
January 14.. 
January 21.. 
January 28. . 
February 4. 
February 11. 
February 11. 
February 25 
March 4 




Thickness. 



Feet. 

0.7 

1.3 

1.4 

1. 

1 

1, 



.5 
.7 
.7 
2.0 
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Rating table for Flambeau River near Ladysmith Wis., from March 19, 1903, 

to December i, 1903a 



. Gage 
height. 


Discharge. 


Gage 
height. 


Discharge. 


Gage 
height. 


Discharge . 


Gage 
height. 


Discharge. 


Feet. 


Second-ft 


Fet. 


Second-Jt. 


Feet. 


Second'/l. 


Feet. 


Second-feet. 


15.0 


680 


16.3 


1,765 


17.6 


4,280 


18.8 


6,900 


15.1 


565 


16.4 


1,925 


17.7 


4,500 


18.9 


7.140 


15.2 


600 


16.5 


2,085 


17.8 


4,720 


19.0 


7,360 


15.3 


065 


16.6 


2,245 


17.9 


4,9^0 


19.2 


7,800 


15.4 


745 


16.7 


2,405 


18.0 


5,160 


19.4 


8.240 


lft.5 


806 


16.8 


2,575 


18.1 


5,380 


19.6 


8,680 


15.6 


915 


16.9 


2,755 


^ la.a 


5,600 


19.9 


9.100 


15.7 


1,010 


17.0 


2,960 


18.3 


5,820 


20.0 


9.560 


15.8 


1,110 


17.1 


3,180 


18.4 


6,040 


20.2 


10,000 


15.9 


1,280 


17.3 


3,400 


18.5 


6,290 


20.4 


10.440 


16.0 


l,»iO 


17.3 


3,620 


18.0 


6,480 


20.6 


10,893. 


16.1 


1,465 


17.4 


3,840 


18.7 


6,700 


21.0 


11.760 


16.2 


1,610 


17.5 


4,060 











^ Made from measurements between gage heights 16 and 18.95 feet, 
below those points is approximate. To be used only for open river. 



Curve above and 



Rating table for Flambeau River near Ladysmith, Wis., from January 1. 1904, 

to December 31, 1904- 



Gage 
height. 



Feet. 



15.0 
15.1 
15.2 
15.3 
15.4 
15.5 
15.6 
15.7 
15. 8 
15.9 



Discharge. 



Second'Jt, 

507 

596 

637 

690 

755 

832 

921 

1,022 

1,135 

1,260 



Gage 
height. 



Feet. 

16.0 
16.1 
16.2 
16.3 
16.4 
16.5 
16.6 
16.7 
16.8 
16.9 



Discharge. 



Second-fl. 

1,399 
1,^2 
1,686 
1,830 
1,974 
2,118 
2,262 
2,406 
2,550 
2,695 



Gage 
height. 


Discharge. 


Feet. 


Second-ft. 


vr.o 


2,841 


17.1 


2,990 


17.2 


3,143 


17.3 


3,300 


17.4 


3,461 


17.5 


3,626 


17.6 


3,795 


17.8 


4,145 


18.0 


4,511 


18.2 


4,893 




Discharge. 



Second-feet. 

5,291 
5,704 
6,120 
6,539 
6.959 
7,379 
7.799 
8,219 
8.639 



Rating table for Flambeau River near Ladysmith. Wis., from January 1 

December 31, 1905. 



to 



• 


, . 


■ 






_^ 


- -- ■ — ' - 


— — ■ -' 


Gasr« 
height. 


Discharge.! 


Gage 
height. 


Discharge. 

1 


Gaee 
height 


Discharge. 


Gatre 
height. 

1 


Discharge. 


Feet. 


Second-ft 


Feet. 


Second ft 


Fe^t. 


Second-ft. 


Feet. 


Second-ft. 


15.00 


600 


16.20 


1,735 


17.40 


3,510 


18.50 


5.770 


15.10 


670 


16.30 


1,8.55 


17. .50 


3,700 


18.00 


5.9S0 


ir>.20 


745 


16.40 


1,980 


17.60 


3,800 , 


18.70 


6,190 


15. .30 


825 


16.50 


2,110 


17.70 


4,090 


18.80 


6,400 


15.40 


910 


16.60 


2,245 


17.80 


4,3t)D 


18.90 


6,610 


15.. 50 


1,000 


16.70 


2,330 


1 17.90 


4,510 


19.00 


6,820 


15.f50 


],om 


16. SO 


2,5^«) 


1^.00 


4,720 


19.20 


7,240 


15.70 


l,L<^5 


16.90 


2,680 


1 18.10 


4,9:«) 


19.40 


7,6S0 


15.80 


1,2S5 


17.00 


2.R:i5 


! 18.20 


5,140 


10.60 


8,120 


15.^ 


1,.'»0 


17.10 


2,.n^>.5 


[ 18.30 


5,350 


19.80 


8,560 


l«.0O 


1 , .'Of > 


1 17.>.>0 


.3.160 


! 18.40 


5,560 


20.00 


9,000 


16.10 


1,615 


' 17.:^ 


.3,.%0 


1 
1 









The nbove tnblo is npiilirnl)le only for opon-ohnnnol ronditions. It is based on dis- 
charge measurements made during- ir';^-100'5. It is not very well defined. 
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Rating table for Flamheau River near Ladysmith, Wis., from January I, 1906, 

to October 17, 1906. 



Gage 
height. 


Discharge. 


Gage 
height. 


Discharge. 


t,' Gage 
height. 


Discharge. 


Gage 
height. 


Discharge! 


Feet. 


Second-ft. 


Feet. 


• 
Second-ft. 


Feet. 


Second-ft. 


Feet. 


Second-ft. 


14.90 


535 


16.20 


1,735 


17.50 


3,700 


19.40 


7.710 


15.00 


600 


16.30 


1,855 


17.60 


3,890 


19.60 


8,170 


15.10 


670 


16.40 


1,980 


17.70 


4,090 


19.80 


8,630 


15.20 


745 


16.50 


2,110 


17.80 


4,300 


20.00 


9,090 


15.30 


825 


16.60 


2,245 


17.90 


4,510 


20.20 


9,550 


15.40 


910 


16.70 


2,385 


18.00 


4,720 


20.40 


10,090 


15.50 


1,000 


16.80 


2,580 


18.20 


5,140 


20.60 


10,510 


15.69 


1,090 


16.90 


2,680 


18.40 


5,560 


20.80 


11,000 


15.70 


1,18© 


17.00 


2,835 


18.60 


5,960 


21.00 


11,500 


15.80 


1,285 


17.10 


2,906 


18.80 


6,400 


^.00 


14,100 


15.90 


1,390 


17.20 


3,160 


19.00 


6,ffi0 


23.00 


16,800 


16.00 


1,500 


17.30 


3,330 


19.20 


7,260 


24.00 


19,600 


16.10 


1,615 


17.40 


3,510 











Note.— The above table is applicable only for open-channel conditions. It is based 
on discharge measurements made during 1603-1906. It is well defined between gage 
heights 15.5 feet aijd 21 feet. Owing to the closure of a dam below the section the table 
is not applicable after October 17, 1906. 



Estimated monthly discharge of Flamheau River near Lady smith, Wis. for 

1903, 1904, and 1905. 

[Drainage aiea, 6,740 square miles.] 





Discharge . 


Run-off. 




Date. 


Maxi- 
mum. 


Mini- 
mum. 


Mean. 


Per 

square 

mile. 


Depth. 


Rainfall.! 


1902. 
January 


Sec.'/eet. 


Sec. -feci. 


Sec.-feti. 


In c hen. 


Inches. 


Inches. 
0.46 


February^ 






860 
2,736 
3,260 
8.187 
2,749 
4,596 
3,431 
5,777 
4,807 
1,054 


0.41 
1.20 
1.54 
3.86 
1.30 
2.17 
1.62 
2.72 
2.27 
.50 


0.21 
1.49 
1.72 
4.45 
1.45 
2.02 
1.33 
3.03 
2.62 
.56 


.90 


Mardh 


10,330 
6,150 

12,750 
9,120 


833 
1,925 
5,050 

915 


2.57 


April 


3.69 


Mav 


6.04 


June 


1.64 


July" 


8.70 


August* 






5.66 


September 

October 

November 

December 


10,660 

8,900 
1,685 


1,765 

1,400 

530 


8.53 
3.23 

.87 
















The vear.. 


43.23 
















1904. 
Januarv 


.43 


Febniarv ... . 












1.11 


March 






\ 






1.76 


ApriP 


6,339 
7,379 
5,034 
8,429 
2.334 
4,109 
5,912 
3,300 
1,974 


2,334 

•2,856 

1,234 

662 

607 

1,260 

1,470 

555 

390 


3,Ci-9 
5,1S3 
2,890 
2,8^ 
1,336 
2,05G 
3,517 
1,416 
951 


1.6') 
2. 4 J 
1.36 
1.54 

.em 

.970 
1.G6 
.668 
.449 


i.78 
2.81 
1.53 
1.54 

.726 
1.08 
1.91 
.745 
.518 


l.TT 


Mav 


4.64 


June 


5.64 


Julv 


2.14 


August^ 

September 

October^ 

November 

December^ 


5.01 
4.70 
5.61 
.19 
2.39 


Thp vear 


35.43 

















1 Rainfall for 1903 is the average of the recorded rainfall at Buttornut, Modford and 
Eau Claire; that for 1604 omits Eau Claire and adds Prentice and Minoequa. 

2 Febniarj' 15 to 28, inclusive. 
8 July 1 to 25, inclusive. 

* August 10 to 31, inclusive. 

•5 Estimates April and December made as if open channel. 

« Discharge estimated for August 3 and 4 and October 1 to 4. 



220 



WATER POWERS OF WISCONSIN, 



Estimated monthly discharge of Flambeau River near Ladysmith, Wis.r 

lor 1903, 1904 and i905— Continued. 

[Draiuage area, 6,740 square miles.] 



Date. 



Discharge. 



Mazl- 
mam. 



1905.7 
Miirch 24-31, 

April 

May 

June 

July 

August 

September . 
October — 
November . 
Decer%iber .. 



Sec. -feet. 



1906. « 
April (5-30) ., 

May 

June 

July 

August 

September . . . 
October (1-17) 



Mini- 
mum. 



Sec. -feet. 

5,960 
7,2i40 
5,d80 
8,430 
7,240 
3,160 
5,500 

2,245 
2,045 



10,800 
5,980 
5.240 
3,000 
3,330 
3,080 
1,340 



Mean, 



Rnu'Olf. 



Per 

square 

mile. 



Sec. feet. 

1,795 
1,558 
2,530 
1,795 
l.OOO 

S2o 
1,735 
1,045 
1,000 

955 



3,600 
2,320 
1,620 

aoo 

745 

1,000 

910 



Inches. 

3,3S4 
3,867 
4,000 
5,2^3 
2.&50 
l.dOP 
2:SJ9 

I,6l6 
1,449 



7,310 
3,680 
2,900 
1,770 
1,800 
2,730 
1,170 



Depth 



Inches. 

i.eo 

1.82 
1.93 
2.46 
1.3y 
.787 
1.3i 
1.09 
.762 
.683 



3.45 

1.74 
1.37 
.835 
.877 
1.29 
.550 



Rainfall. 



Inches . 

.476 
2.03 
2.2^ 
2.74 
1.63 

.907 
1.50 
1.20 

.850 

.787 



3.34 
2.01 
1.53 

.96 
1.01 
1.44 

.35 



''No estimates for ice period. 

8 Values for 1903 are probably excellent. During the frozen period the discharge 
probably seldom exceeded 1,500 second-feet and may have declined to a minimum of 500 
or less. (See ice measurement.) 

» The back water of a dam recently constructed below Ladysmith has made it neces- 
sary to abandon the station. 



TRIBUTARIES OF FLAMBEAU RIVER. 

Dare Flambeau River, the south branch of tihe Flambeau, rises at 
an elevation of 1,582* feet above the sea, in a group of a dozen 
lakes, the largest being Long Lake. Its total drainage area is 74^ 
square miles. The river flows in the crystalline rocks much of it& 
length, and in g-eneral, it resembles the Flambeau River. Elk River,. 
its largest tributary, joins it 12 miles above the Fork of the Flam- 
beau. 

The cooperative survey extended only for a distance of four miles 
above the mouth of the river, but this included the largest single 
rapids on the river. Owing to its lakes and swamps, the river has a 
far more uniform flow than any of the Chippewa tributaries farther 
south. 



♦Authority U. S. Army Engineers. 
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South Fork Falls, — This includes the rapids noted above which are 
located chiefly in Section thirty-four, Township thirty-seven north, 
Range three west. The river has rock bed and banks for its entire 
length in this section. A 15 foot dam located at the head of these 
rapids near the north line of above section thirty-four would develop 
a head of 50 feet, or more if conducted by a canal to the foot of the 
rapids, or a head of 40 feet could be developed by simply a dam at 
the foot of the rapids. A small water power might be obtained at 
(/arpenter Rapids, the upper pitch of which is on the northeast quar- 
ter, and the lower pitch on the southwest quarter of Section 17, 
Township 37 north, Range 2 west. Rocky Carry Rapids, on Section 
0, Township 38 north. Range 1 west, would produce a small power. 
Near Fifield there is a small water power and on Section 24, Town- 
ship 40 north, Range 1 east, there is also one. 

The lakes at the head of this fork provide fair reservoirs which 
could be enlarged without great cost. 

The following table gives the 

Profile of Dore Flambeau River. 



No. 


Station. 


Distance. 


Eleva- 
tion 
above 
sea level. 


Distance between 
points. 


From 
mouth. 


Between 
points. 


Feet. 


Per mile. 


1 


Mouth of river 


Miles. 


Miles. 


Feet. 

1,284 
1,298 
l,.3b5 
1,436 
1,582 


Feet. 


Feet. 


2 
3 
4 

5 


Center of Sec. 4, T. 36, N. R 3, W. 
N. line of Sec. 34, T 37, N. R. 3. W. 
l^itield, Wib.. Cor. Ry. crossing. .. 
Source, Long Lake 


.... ^.^ . . 
4.0 
56 


^•5. . . . 

1.5 
25 
27 


14 

37 

101 

146 


5.6 
24.7 
4 
5 4 









Authority. 13 inclusive, co-operative survey U. S. G S. and Wis., 4-5 U. S, Engineers' levels 
•datum uncertain. 



Dams are maintained by the Chippewa Riv^er Improvement Com- 
l)aiiy at the outlet of Long Lake, at Fifield. The same company 
maintains logging dams at Elk River in Section 11, Township 37 
north, Range 2 west, and also in Secion 14, Township 37 north. Range 
1 west, with flowage of IV2 and 2^/^ square miles, respectively. These 
and other logging dams within this drainage area are listed in the 
following table : 
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Logging dams maintained on tributaries of Flamheau RiverA 



No. 



1 

2 
3 
4 

5 
6 

7 

8 

<J 

10 

11 



Location. 



Bam. 



Uore Flambeau River: 

Sec. 7, T. 39 N., R. 1 E.: sec. 24, T. 

Sec. 16, T. 38 N., R. 1 W 

Sees. 23-26, T. 40 N., R. S E 

Flambeau Lake, sec. 2, T. 40 N., R. 4 E 
Manitowlsh River: 

Sec. 9, T. 42 N., 



40 N., R. 1 E. 



Sec. 24, T. 

Sec. 15, T. 
Elk River: 

Sec. 11, T. 37 N 

Sec. 14, T. 37 N 
Trout River, sec. 14, 



R. 5 R. 

4i2 N., R. e B. 
42 N., R. 7 E. 



R. 2 W 

R. 1 W 

T. 41 N., R. 6 E. 



Bear Creek, sec. 2, T. 40 N., R 4 E. 



Height. 



Feet. 



16 



15 
6 

13 
IT 
15 

10 

10 

4 



Length. 



Feet. 



350 



400 
24 

400 

300 
250 

45) 



_^ Authority: Nos. 1 and 3. Wm. Irving, manager, Chippewa Lumber and Boom Co.; 
4-S, Flambeau Lumber Co.; 9, J. R. Davis Lumber Co.; 10 and 11, E. S. Shepard. 
Owners: Nos. 1, 3, and 5-7, Chippewa Lumber and Boom Co.; 2, Lugar Lumber Co.; 
8 and 9, Chippewa River Improvement Co. 



RED CEDAR RIVER. 

Drainage. — An area of 1,957 square miles in the extreme western 
part of Chippewa Valley is drained by Red Cedar River (sometimes 
called the Menomonie), which, unlike the other large tributaries of 
Chippewa River, does not reach the main stream until within a few 
miles from its mout'h. Except at its headwaters, Red Cedar River 
drains a region underlain by the pre-Cambrian sandstone. As a re- 
sult, the greater part of the area has a sandy soil. A' narrow belt of 
clayey loam, increasing in width southward, extends along the west- 
ern limit of this area. The drainage area occupies the U-shaped 
region included between two terminal moraines, one near the eastern 
and one near the western border, which unite at the upper head- 
waters, giving rise to numerous lakes. Pive of the largest of these, 
including Chetac, Long, Red Cedar and Rice have an area of over 
20 square miles. 

Geology.'^ — In its lower course, from a few miles north of Cedar 
Falls to within a mile of its mouth, the river flows in a rock gorge. 
Ic. some parts of this stretch, vertical bluffs of sandstone line the 
river on both sides, giving a minimum width to the valley with fre- 
quent small falls and rapids. In this portion the river is still erod- 
ing a deeper channel in the soft sandstone. 

\ 

♦Condensed frD.ii a papa ' by Mr. E, B. Hall. 
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The upper course of the river is in striking contrast to the lower. 
Here the valley is from one to several miles wide, the river being 
devoid of rapids. Kock outcrops are also rare and occur on only 
one side of the stream. The upper river comprises two branches; 
the eastern and larger one has its source in the Wisconsin drift cov- 
ered area of Pre-Cambrian rocks of southeastern Washburn and 
southwestern Sa^vyer 'Counties. The western branch heads in the 
Pre-Cambrian quartzite area of Northern Barron and Westera Rusk 
Counties. 

At the present time the upper river is not eroding and at some 
points is depositing. 

There is abundant evidence to show that the lower river is flowing 
at present in a relatively new channel, the old, filled channel being 
located a few miles north of Cedar Falls. 

Profile. — A study of the profile of Red Cedar River shows that 
its total descent in the 90 miles above its mouth is 470 feet, or 5.2 
feet per mile. This gives opportunity for a large number of water 
powers. There are about 25 old logging dams on the river, besides 
about an equal number of sawmills and flouring mills. The follow- 
ing table has been compiled from actual surveys by competent engi- 
neers and from dhecked railroad levels: 



Profile of Red Cedar River from its mouth to Red Cedar LakeA 





Station. 


Distaoce. 


Elevation 

above sea 

level . 


Descent between 
points. 


No. 


From 
mouth. 


Between 
points . 






Total. 


Per mile. 


1 


Mouth of river 


Miles. 


2.0 

7.8 

7.8 

13.0 

16.6 
16.6 
18.0 

23.4 
23.4 
30.2 
35.0 
70.0 
74.0 

90.0 

96.0 


Miles. 


Feot. 
705.0 
72S.4 

739.0 
758.2 
766.4 

788.3 
803.0 
806.7 

8E>3.3 
842.0 

859.3 

895.0 

1,068.0 

1,116.0 

1,191.0 


Feet. 


Feet. 


2 


Dunnville 


2.0 

5.8 

.0 

6.2 

3.6 

.0 

2.3 

4.5 

.0 

6.8 

4.8 

35.0 

4.0 

16.0 

6.0 


18.4 

15.6 

19.2 

8.2 

21.9 

15.6 

2.8 

16.6 
IS. 7 
17.3 
35.7 
173.0 
48.0 

75.0 


9.2 


3 


Downsville dam: 
Foot 


2.7 


4 


Crest 


1 


5 


Irving' 


1 

y 3 1 


e 


Menomonie dam: 
Foot 


1 
J 


7 


Crest 




8 


"Omaha bridge" 


8.0 


9 


Cedar Rapids dam: 
Foot 


3.7 


10 


Crest 


I 5.3 


11 


Hav River, mouth 


1? 


Colfax 


7.4 


13 
14 


Cameron (2 miles west) 

Rai Iroad crossing* 


5.0 
12.0 


15 


Cedar Lake dam, sec. 22, T. 
37 N., R. 10 W 


4.7 


16 


Dam in sec. 35, T. 37 N., R. 
10 W 










' 



^Anthoritv: No. 1, Chicairo, Milwaukee and St-,. Paul Railway :2-ll, 0'Ke«f and Orbi'on, Anplft. 
ton Wis., 12, Wi$«consin Central Railway : 18, Minneapolis. St, Paul, and Sault Ste. Marie Rail- 
way; 14 and 14, Chicago, St. Paul, Minneapolis and Omaha Railway. 



224 WATER POWERS OF WISCONSIN. 

A study of this table shows that Red Cedar River has a high 
gradient, averaging 5.5 feet per mile in the last 74 miles, with fre- 
quent concentrations of descent. Tributaries entering the river 
from the west How through a clayey-loam soil, but the upper and 
eastern portions of the drainage area have a sandy-loam soil. It is 
therefore likely that this river has a fairly uniform flow. The de- 
cline of the lumbering interests greatly increases the value of the 
Red Cedar River as a power producer. 

A gaging station was established near Menominee, Wis., June 17, 
1007. This station is located on a road l)ridge west of Menominee, 
Wis., and 200 rods from the Chicago & Xorth-Western railroad 
depot. 

The general direction of the channel is straight for 500 feet above 
the station and also for 800 feet below. The water is not swift. 
The average width is about 200 feet broken by one pier. (Looking 
down stream.) The right bank is high and wooded and is not liable 
to overflow but the left bank is not high and during high stages of 
river the banks will overflow. The bed is composed of sand and 
gravel but it does not shift. 

Discharge measurements are made from this bridge to which the 
gage is attached. The initial point of sounding is directly over the in- 
side edge of east abutment on the upstream side. 

A standard chain gage, which was read by eT. H. Xoyes during 
1907, is fastened to the down stream side of bridge. The length of 
the chain from the end of the weight to center of marker is 23.65 
feet. The gage is referred to the following bench marks : 

(1) S. E. corner of east end standard of side walk rail just above 
abutment. It is 3.36 feet below the zero on gage box and 20.29 feet 
above datum of gage. This B. M. is indicated by a cross. 

(2) A cross made in telephone pole on upstream side of bridge 
at east end. It is 1.93 feet below zero on gage box and 21.72 feet 
above datum of gage. 

(3) A cross on top of standard of side walk railing at left end 
of gage box. It is .35 feet above zero of gage box and 24.0 feet 
above datum of gage. 
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The following discharge measurements of Red Cedar River have been made at 

Menomonie, Wis., in 1907. 



Date. 



1907. 
June 18 

July 16 

August 20 

September 20. 

October 22 

October 22.... 

November 18. 

December 21.. 



Hydrographer. 



G. 



A. Gray 

. do 

. do 

. do 

. do 

. do 

. do 

. do 



Width. 



Feet. 

ISO 
196 
202 
205 
185 
185 
189 
180 



Area of 
section . 



Sq. ft. 

860 
942 
991 
1,210 
710 
656 
784 
658 



Mean 
velocity . 



Ft. per sec. 

1.52 
2.50 
2.47 
3.74 
1.08 
.97 
1.50 
1.02 



Gage 
height. 



Feet. 

2.85 

3.94 

4.35 

5.6 

2.43 

2.1 

3.0 

2.4 



Discharge. 



Sec. -ft. 



1,329 
2,489 
2.489 

4,548 
782 
657 

1,273 
686 



Mean daily gage height, in feet of Red Cedar River at near Menomonie, Wis., 

for 1907. 



Day. 


June. 


July. 


Aug. 


■y 

Sept. 


Oct. 


Nov. 


Dec. 


1 




3.42 
4.52 
4.62 
3.67 
3.27 

4.06 
3.51 
3.17 
3.31 
3.29 

3.13 
2.96 
2.80 
2.83 
3.05 

4.1 
5.96 
5.3 
4.1 

3.8 

3.57 

3.5 

4.19 

3.62 

3.15 

3.0R 
2.98 
2.94 
2.87 
2.82 
2.87 


2.83 

2.77 
2.81 
2.71 
2.78 

3,01 
2.91 
2.79 
2.75 

2.77 

2.76 
2.65 
2.65 
2.65 
2.67 

2.72 
2.71 
2.07 
2.72 
4.42 

4.27 
3.87 
3.45 
3.07 
3.00 

2.90 
2.S8 
2.90 
2.86 
2.90 
3.08 


3.08 
2.98 
2.97 
2.87 
2.79 

2.79 
2.83 
2.77 
2.81 
2.80 

2.78 
2.76 
2.75 

2.77 
2.72 

2.97 
2.90 
2.73 
5.23 
5.79 

6.75 
5.82 

4.T9 
4.26 
4.22 

4.23 
3.72 
3.3!* 
3.67 
3.40 


3.82 
3.54 
3.40 
3.47 
3.38! 

3.20 
3.17 
3.18 
3.34 

3.07 

3.27 
3.17 
3.30 
3.35 
2.85 

3.35 
3.61 
2.80 
2.95 
2.70 

3.30 
3.10 
2.67 
2.72 
2.7 

2.75 
2.72 
2.93 
2.42 
2.10 
3.03 


2.95 

3.35 

3.1 

3.15 

2.85 

2.8 
3.1 
.5 
1.4 
2.7 

2.77 
2.72 
2.72 
2.35 
2.52 

2.5 

2.95 

2.95 

3.0 

2.85 

2.76 
2.82 
2.95 
2.82 
2.85 

2.9 

2.75 

2.8S! 

2.77 
2.50 


2 7 


2 




2.47 


3 




2.9 


4 




2.50 


5 




2.4T 


6 




2.43 


7 




2.7 


8 




2.83 


9 




3.02 


10 




2.95 


11 




2.55 


12 




2.62 


13 




2.47 


14 




2.3 


15 




2.35 


16 


(1) 


2.55 


17 


2.5 
2.74 
2.74 
2.78 

2.68 

2.8 

3.0 

3.02 

3.0 

2.89 
2.82 
2.74 
2.74 

2.87 


2.65 


18 


2.5 


If) 


2.65 


20 


1.1 


?1 


3.1 


2? 


2.6 


23 


2.75 


24 


2.55 


25 


2.7 


2-6 


2.35 


27 

28 

20 


2.57 
2.8 

2.7 


30 


2.5 


^ 


2.6 


iSL 











1 station established. 

Water Powers and Dams, — In the 30 miles below Hay Eiver the 
Ked Cedar descends 154.3 feet, and as this region borders the prairie 
region and is thickly settled, the six powers here included will prob- 
ably be developed to the full extent in the near future. This de- 
velopment includes: (1) The construction of a dam at Dunnville, 

15 
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2 miles above the mouth of the river, giving a head of 15.6 feet and 
an estimated 1,685 ihorsepower; (2) the raising of the present dam 
at Downsville 4 feet, giving a total head of 23.2 feet and an esti- 
mated 2,480 horsepower; (3) the construction of a dam at Irving, 
with a total head of 21.9 feet, giving an estimated 2,260 horsepower; 

(4) the raising of the present dam at Menomonie 2.8 feet, thus ob- 
taining a total head of 18.4 feet and an estimated 1,800 horsepower; 

(5) the building of a new dam near the "Omaha" bridge, 2.8 miles 
above Menomonie, with a head of 16.6 feet and an estimated 1,700 
horsepower; (6) the raising of the present dam at Cedar rapids 21.3 
feet, giving a total head of 40 feet and an estimated 3,800 horse- 
power.^ Recently all the powers owned by Knapp, Stout & Co., in- 
cluding many of the most valuable on the river, have been acquired 
by the Wisconsin Power Company, of Chicago, 111. The location of 
10 dams owned by this company is shown in the following table: 



Dams on Red Cedar River owned hy the Wisconsin Power Company, 



Location. 



Sec. 25,T. 37. N., R. 10 W 

Sec. 2, 36N., R. 10 W 

Sec. 25, T. T.:i6, N.. low , 
Sec. 30, T. 36N,R. 9 W.... 
Sec.29. T. 86N.,R.9 W . 
Sec. 13, T. 34,N.,R. 10 W. 

Sec. 30, T. 33, R. 10 W 

Downsville 

Menomonee 

Cedar Falls. 



Head. 



Feet. 

14.0 
7.0 
12 
10.0 
10.0 
12.0 
10.0 
19.0 
1.')..') 
18.7 



Amount of 
flowaA:e. 



Cubic feet. 

1,674,000,000 
405,000,000 

135,000,000 

40,500,000 
810,000,000 



Authority. 



U. S. engineers. 
Do. 

Do. 

Do. 
Do. 
J. W. OrbisoD. 
Do. 
Do. 



Under date of April 9, 1907, E. P. Burch, consulting engineer, 
writes that the power at Menomonie, Wisconsin, is now being de- 
veloped at a cost of $200,000. The old dam has been greatly 
strengthened and its crest raised 3.5 feet, giving a maximum head of 
20.5 feet. There is a valuable storage of one square mile above the 
dam site. The power house will be made of concrete and the ma- 
chinery now being installed consists of two, GOO K. W. generators 
driven by horizontal twin turbines. This power will be trans- 
mitted by the company at Menomonie and Eau Claire, Wisconsin. 

Railroads, — Between the mouth of Bed Cedar Biver and Menom- 
onie the Chicago, Milwaukee and St. Paul Bailway closely parallels 
the river. In this sitretch of 17 miles are situated the most import- 

1 This statement is based on a careful survey for the owners made bv O'Keef & Orbi- 
son, hydraulic ensrineers, of Appleton, Wis., and an estimated run-ofif of 0.461 second- 
feet per square mile. 
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ant powers. Above Menomonie the drainage is crossed by the Chi- 
cago, Milwaukee and St. Paul, the Chicago, St. Paul, Minneapolis 
and Omaha, the Wisconsin Central, and the Minneapolis, St. Paul 
and Sault Ste. Marie railways. 

EAU CLAIKE EIVEK. 

Eanked in order of its drainage area (900 square miles), Eau 
Claire Eiver is third among the tributaries of the Chippewa. The 
greater part of this area is underlain by the Cambrian sandstone, and 
all except the upper iheadwaters drain a sandy-loam soil, as will be 
seen from Plate II. Like most of the neighbormg rivers, the Eau 
Claire has been an important limibering stream, with many flooding 
dams. Very few water powers have been utilized. The first de- 
veloped water power is about 500 feet from the mouth of the river, 
where a dam 300 feet long develops a head of 11 feet to run a linen 
mill, w^hich uses only part of the power thus fumisihed. About 3,000 
feet farther upstream is a second dam, with an average head of 13.5 
feet, ow^ned by the Northwestern Lumber Company. An installation 
of turbines of 420 horsepower is reported. This is used in running 
a saw mill, a machine shop, and dynamos. The same company re- 
ports the three following lumbering dams on this river, but none of 
the resulting water power is utilized at the present time. In the 
Is"W. 14 ISTE. 14 Sec. 14, T. 27 N., K. 9 W., is a dam with a 7-foot 
head, capable at ordinary low water of furnishing 210 theoretical 
horsepower. In the SW. 14 ISTE. % Sec. 13, T. 27 1^., K. 8 W., 
is a timber dam with a head of 8 feet, which could easily and cheaply 
be increased to 20 feet, thus producing at ordinary low water 540 
theoretical horsepower. The third dam, with a present head of 20 
feet, is reported in the SW. % SW. 14 Sec. 5, T. 26 l^i'., K. 6 W. 
This dam has not been used for many years and is much in need of 
repairs. There are many other opportunities for developing water 
powers on the Eau Claire Eiver, as well as on its tributaries. 

JUMP RIVER. 

As. its name would imply. Jump River is a very rapid stream, 
with numerous falls and rapids, making a descent of nearly 500 feet 
in its entire length of 65 miles. Its drainage area of 720 square 
miles is a long and narrow one, and with only a few unimportant 
exceptions is devoid of lakes and swamps. As a result the river has 
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a very uneven flow as compared with the Flambeau, which stream 
it resembles in flowing through a valley whose soil is a clayey loam. 
The main portion of the Jump River valley has no railroads and is 
sparsely settled. A branch of the Wisconsin Central is now being 
built across this drainage. The most important falls on the river, 
35 feet in height, are in Sec. 20, T. 34 N., E. 2 W., about 1 mile 
east of the junction of north and south forks, but there are numerous 
other dam sites of 15 to 20 foot head, which will doubtless be utilized 
when this section is settled. 



YELLOW EIVER. 

The drainage area of Yellow River is 460 square miles, distributed 
in a long, narrow valley. The lower half of che valley has a sandy 
soil, the upper part a clayey loam. While the gradient of Yellow 
River is not so great as that of its neighbor, Jump River, it has a 
rapid current. As in the case of other rivers in this region the only 
dams built were for logging purposes. The Miller dam is said to 
be the only one remaining. Three other dams, one at Colbum, one 
in Sec. 7, T. 29 'N., R. 5 W., and one at Cadott, have all been car- 
ried away by floods. The river is crossed by three railroads. 

SMALLER TfilBUTAEIES. 

Chippewa River has a host of smaller tributaries, nearly all of 
which, because of their rapid currents and high, rocky banks, can be 
cheaply developed. Duncan Creek is a good example of what can 
be done with this class of tributaries. Although only 25 miles long, 
it has five dams with an aggregate head of 68 feet. Four gristmills, 
with a total turbine capacity of over 500 horsepower, take their 
power from this creek. Below the "Star mills," in the city of 
Chippewa Falls, is an unimproved poyer of 14-foot head ; and imme- 
diately below this site is a dam with a 9-foot head, belonging to the 
Gatzian Shoe Manufacturing Company. The significant point re- 
garding powers of this class is that they are cheaply improved and 
very widely distributed. The locations of some of them are shown 
in the following table: Plate XL gives a view of the Glen mDl 
dam. 
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Dams on smaller tributaries of Chippewa River, 



Location. 



Arkansaw Creek, ArkaQsaw. 

Bass Creek, Aftoa 

Bear Creek, Buraad 

Bridge Creek : 

Augusta 

Sec. 18,T. 26, R.6 W.... 
Duncan Creek : 

Chippewa Falls 

Do 

Do 

Sec. 31,T.29N.,R.8W. 

Sec. 24, T.29N.,R. 9W. 

Sec. 8, T. 30N.,R. 9W.. 
Eighteenmile Creek, Colfax. 



Owner and use. 



Hay River, Prairie farm. 

Jump River: 

Sec. 20, T. 34 N., R. 2W 

Westboro 

Lowes Creek, sec. 4, T. 26 N., R. 9 W.. 
O'Neals Creek : 

Sec. 26, T. 31 N., R. 9W 

Near month 

Eagle Point 

Otter Creek, Eau Claire 

Pine Creek : 

Lucas 

Sand Creek 

Dalles 

Rock Creek, sec. 22, T 27 N., R. 11 W. 
Tiffany Creek, Boyceville 



Mills & Son, gristmill 

Wm. Denoger, flouring mill. 
Durand roller mill, flour — 



Dells Milling Co., flour. 
F. P. Waddell 



Gk>tzian Shoe Co 

Leinenkngel Brewing Co 

Leinenkegel Co., flour 

Glen Mille, flour 

G. W. Lockin, Tilden flouring mills 

Bloomer mills, flour 

J. A. Anderson & Son, grist and saw 

mill. 

P. F. Milling Co.. grist 



W. J. Davis 



Wm . Durch , grist and saw mill . . . . 
F. G. & C A. Stanley, saw mill..., 

M . Rosmus, electris light 

R.Clark, flour 



T. Teegarden, grist and saw mill. . . 
.\. F. Johnson, grist and saw mill.. 
J. A. Anderson, grist and sawmill. 

D. W . Andrews, flour 

A. A. floyr & Bro., grist 



85 



t30 





Instal- 


Head. 


lation. 


Feet. 


H. P. 


12 


25 


9 


40 


18 


73 


20 


60 


20 


(♦) 


9 


Ct) 


14 


(*) 


16 


350 


20 


100 


10 


70 


12 


30 


14 


60 


9 





(♦) 



8 


80 


22 


50 


12 


150 


18 


95 


12 


80 


6 


96 


8 


50 


33 


75 


9 


30 



* Undeveloped . f Unused . % Could be raised eight feet . 
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ST. CROIX RIVER SYSTEM. 



TOPOGRAPHY AND DRAINAGE. 

St. Croix River rises at an elevation of 1,010 feet, in St. Croix 
Lake, on the Lake Superior divide, only 20 miles from Lake Su- 
perior. The lower two-thirds of its length forms a part of the 
Minnesota boundary. In its total length of 168 miles it descends 
344 feet, all but 20 feet of which is in the upper 116 miles, making 
the average for this upper portion nearly 3 feet per mile. This 
slope is fully six times the slope of Mississippi Kiver above Minne- 
apolis, and, according to United States engineers, has an important 
bearing on the relatively large run-off as compared with Mississippi 
Valley above. Another important feature of this region is its rela- 
tively small number of lakes, these forming only 3 per cent of the 
total drainage area as compared with 11 per cent in Mississippi Val- 
ley above Minneapolis. Evaporation on lake surfaces is probably 
nearly equal to the precipitation for the corresponding period. The 
total drainage area comprises 7,576 square miles, the greater part 
of which is in Wisconsin. The Wisconsin portion has a width of 
50 miles on its northern niargin and extends southwesterly toward 
Mississippi Kiver, a distance of about 150 miles. Plate XLI shows 
the form and extent of the drainage area. 

The topography may be described under three heads — (1) the 
level area, (2) the rolling and swelling hill districts, and (3) the 
knoll and basin combination. The first includes the so-called "bar- 
rens" which border the streams and some elevated plateaus, together 
with smaller scattered areas. The third class may be described as a 
belt lying near the southeastern watershed and stretching from the 
vicinity of Lake IsTamekegon southwestward to the St. Croix. The 
second class includes most of the territory which remains. 



ST. CROIX RIVER. 



231 



Marshes are quite as infrequent as the lakes and occur only on the 
river bottoms. Not half of the lakes are visibly connected with the 
riverg, but because of the open soil they are likely to have under- 
ground connection. There are usually lumbering dams on such lakes 
as have outlets, and these lakes, together with the numerous smaller 
depressions, play an important part in the preventing of freshets. 
The lakes of this region arrange themselves into two groups — one, 
lying mostly in the ^^barrens," adjacent and parallel to the upper 
St. Croix and extending southwest from its source to the point where 
the stream turns southward, and a second group in the extreme 
southeastern portion of this region, occurring in the depressions of 
the "Kettle moraine." As the water of this region flows almost ex- 
clusively over the crystalline rocks and sandstones, or the drift de- 
rived from them, it is in general soft, though usually amber colored. 
Springs are very common, many of the lakes being fed almost en- 
tirely by them. They are especially frequent in the Cambrian sand- 
stone and tend to equalize the flow of all the streams. 

The apportionment of drainage areas is shown in the following 
table : 



Distances and drainage areas of St. Croix River, 



River.a 



Distance 

from 

source 

(map 

measure.) 



Miles. 



St. Croix, source 

Ean Claire: 

Above mouth 

Mouth 

Na mekagon 

Yellow 

Clam: 

Above mouth 

Mouth 

Kettle: 

Above mouth 

Mouth 

Snake 

Wood 

Sunrise 

St. Croix, St. Croix rapids 

Apple 

Willow 

St. Croix, mouth 

1 Station is at mouth of river, unless otherwise stated 



6.5 

6.5 

38.0 

50.0 

64.0 
64.0 

75.0 
75.0 

79.0 
84.0 
100.0 
120.0 
138.0 
151.0 
IGS.O 



Drainage 

area above 

station . 



Sq. miles. 



117 

224 

1,451 

2,084 

2.428 
2,84i 

3,046 
4,139 
5,0e7 
5,281 
5,857 
6,202 
6,951 
7,301 
7,. 576 
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Profile of St. Croix River from its mouth to St. Croix Lake.^ 



Station. 



\ Distance. 



From 
month. 



Prescott, mouth of river 

Kinnikinnic River, mout^ 

Apple River, mouth 

Osceola 

St. Croix Falls (head of navigation) 
Stt. Croix Falls (crest of dam) .... 

Trade River, mouth 

Sunrise River, mouth 

Rush City, ferry 

Sec. 35, T. 38 N., R. 20 W ,. 

Snake River, mouth 

Kettle River rapids, fott 

Kettle River, mouth 

Kettle River rapids, head (proposed 

TJ. S. dam, sec. 2, T. 39 N., R. 

19 W) 

Clam River, mouth 

Sec. 1, T. 40 N., R. IS W 

Yellow River, mouth 

Namekag-on River, mouth 

Moose River, mouth 

Sec. 35, T. U N., R. IS W.: 

Below dam 

Above dam 

St. Croix Lake 



Miles. 

0.0 

5.0 

2S.0 

42.0 

4S.0 



60.0 
65.0 
75.0 
79.0 
86.0 
89.0 
90.0 



93.0 
101.0 
103.5 
115.0 
127.0 
139.0 

144.0 
144.0 
100.0 



Between 
points. 



MUes. 



5.0 
23.0 
14.0 

6.0 



12.0 
5.0 

10.0 
4.0 
7.0 
3.0 
1.0 



3.0 

8.0 

2.5 

11.5 

121.0 

12.0 

5.0 

,0 
16.0 



Elevation 

above sea 

level. 



Feet. 

1667.0 

668.0 

672.0 

683.0 

687.0 

750.0 

753.0 

758.5 

T73.C 

i|=782.0 

:t=790.0 

:t=801.0 

±816.0 



:t=850.0 

4:868.0 

874.0 

888.0 

909.0 

1,001.0 

1,001.5 
1,005.3 
1,010.0 



Descent between 
points. 



Total 



Per mile. 



Feet. 




1 Low-water elevation. " Proiu levels run by the I'. S. EnR-ineers. 



GEOLOGY. 

Almost the entire watershed has been glaciated to such an extent 
that outcrops, except near the rivers, are very infrequent. Acjcording 
to the reiX)rts of the Wisconsin Geological Survey, the central and by 
far the greater portion of this area is underlain by the pre-Cambrian 
crystalline rocks known as the ^'Keweenawan." This belt narrows 
toward the south, giving way both on the east and west to the 
Cambrian sandstones. These pre-Cambrian crystalline rcvcks inter- 
sect St. Croix River at St. Croix Falls, and because of their greater 
hardness have caused the falls and rapids — the most important on" 
the entire river — which extend for C or 7 miles above the city of 
Tavlors Falls, ^linn. 
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RAINFALL AND RUN-OFF. 

The United States Geological Survey maintained a gaging 
station 3.5 miles above St. Croix Falls, Wis., during 1903. The gage 
heights are referred to four iron pins on the right bank just below 
the gaging station, the elevations of which are referred to the datum 
of the bench anarks of the St. Croix River survey. Their elevations 
are as follows: 

Feet. 

Pin K'o. 1 732.08 

Pin iS^o. 2 734.54 

Pin iS^o. 3 736.10 

Pin Xo. 4 737.57 

A small number of measurements were obtained during 1903, and 
the gage was read daily by V. H. Caneday. Discharge measure- 
ments were made from a boat held in place by a wire cable stretched 
across the river between two trees. The initial point for soundings 
is a vertical rod on the left bank. The channel is straight for about 
800 feet above and 1,000 feet below the station, while the banks are 
high and can not overflow. The section is regular, smooth, and per- 
manent, and the velocity is never sluggish, making this on the whole 
a station at which good results are obtainable. The drainage area 
at this point is 6,370 square miles. 



Discharge measurements of St. Croix River near 


St. Croix Falls, Wis., in 1903. 


Date. 


Hydrographer. 




height. 


Discharge. 


May 22 


E. Johnson, jr 


Feet. 

4.00 
2.70 
3.84 


Second feet. 
10,747 


Anflrost 11 


W. R. Hoaif 

L- R. Stockman 


7,470 


Octobers 


10,244 



Discharge data relating to St. Croix Eiver near St. Croix Falls, 
Wis., obtained through the United States Geological Survey, have 
been supplemented by data supplied by Loweth & Wolf, civil engi- 
neers, of St. Paul, Minn. A record of their gage readings is given 
in the following tables. 
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Estimated monthly discharge of St. Croix River at S.t. Croix Falls, Wis., for 

I'JIH. lOOS, and 191) i. 
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Estimated monthly discharge of St. Croix River at St. Croix FjlUs, Wis,, 

for 190?j 1903 and iPO^— Continued. 
fDrainage area 6,370 square miles]. 



Date. 



Dischai^e. 



Mazimam. 



Minimam. 



Mean. 



1908. 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The year. 

19M. 

January 

February 

March 

April 

May 

June ,. 

July 

Aujarust 

September 

October 

November 

December 

The year 



Sec.-feet. Sec.- feet 



3,040 

2,020 
11.480 
20.186 
16,157 

7.900 
11,®0 

7,900 
U,9ia 
»,«11 

7,000 

3,440 



29,611 



?,840 
3,4d0 

4,510 
18,300 
13,370 

i7,geo 

5,8«0 
3,460 
5,040 
18,700 
8,780 
•?,970 



18,700 



1,740 

1,700 

1,960 

5,800 

8,990 

906 

251 

1,600 

6,960 

5,740 

850 

2,340 



2251 



2,300 

2,000 
2,290 

5,560 
5,290 
4,850 
960 
810 
1,940 
1.240 
2,300 
1,600 



siec.'Zeec. 



1,980 

1,880 

5,500 

12,000 

12,700 

5.050 

6,360 

4,850 

11,750 

12,780 

4,2ro 

2,740 



840 



6,316 



2,600 
2,238 
2,832 

10,748 
8,176 
8,868 
3,145 
2,.334 

10,560 
4,843 
2,441 



5,194 



Run-off. 



Per square 
mile, 



Sec.'ieet. 



.33 

.31 

.93 

2.00 

2.12 
.84 

1.08 
.81 

1.96 

2.13 
.71 
.46 



Depth. 



1.14 



.43 

.37 

.47 

1.79 

1.38 

1.48 

.53 

.50 

1.76 

.80 

.40 



Inches. 



.37 

.36 

1.05 

2.30 

2.43 

.96 

1.31 

.90 

2.26 

3.44 

.81 

.53 



10.36 



15.63 



.48 

.43 

.53 

3.01 

1.53 

1.66 

.58 

.44 

.66 

1.98 

.90 

.45 



11.65 



Rainfall, 



Inches. 



.88 
1.97 
2.78 

5.78 
1.69 
6.75 
4.77 
7.27 
4.11 
.66 

.9r 



Watek Powers. 



FALL. 



38.22 



.64 
1.18 
1.19 
1.65 
3.78 

4.64 
3.34 
5.75 
5.47 
.06 



34.77 



* Low water due to the manipulation of a lumbering^ dam a few miles above. 



In the lower 48 miles of its course the St. Croix Kiver has its bed 
in the Cambrian sandstone or '^Lower Magnesian" limestone, princi- 
pally the former, which it has succeeded in wearing down nearly to 
base-lev'ei, giving steamboat navigation from Taylors Falls, Minn., to 
Mississippi River. Its descent in this distance of 48 miles is only 20 
feet at low stages, nearly all of which is found in the upper half be- 
tween Stillwater and Taylors Falls. At Stillwater, 223 miles above 
the mouth of the ri\'er, the sandstone bluffs rise steeply on either side 
to a height of 150 to 200 feet, and the river rapidly narrows. The 
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bluffs continue, generally with a flat on one side, between Taylors 
Falls and Stillwater. In the 24 miles below Stillwater the river 
averages about half a mile in width, with a maximum of 7,000 feet 
at the expansion cjf the river known as St. Croix Lake, below Still- 
water. For several miles here, according to reports of United States 
engineers, the river is almost without gradient. 

The portion of the St. Croix above Taylors Falls abounds in unde- 
veloped powers. Except near the headwaters of St. Croix, Totogatic, 
and iJamekagon rivers and a small area served by a branch line of 
the ^N'orthern Pacific, running to Grantsburg, this region is without 
railroad facilities. The following detailed description of the main 
river above St. Croix rapids, taken from the Tenth Census, 1880,. 
gives the most trustworthy information of the region obtainable: 

^Trom the mouth of the Eau Claire to that of the Namekagon 
River there is a descent of 100 feet, or 4 feet per mile, and many 
rapids occur, among w^hich Copper Mine rapids may be mentioned. 
Above the mouth of the Namekagon the ordinary low-water powe"" 
under a head of 10 feet would be 150 horsepower. The ISTamekagoi. 
River increases this to 600 horsepower. 

In the 12 miles from the mouth of the ^amekagon to the Yellow 
River the total fall is 20 feet, including Big Island rapids. State 
Line rapids, and Bishops rapids. Each of the first two is described 
as affording fine opportunities for developing water powers. At Big 
Island rapids the river runs close to the bluffs on the left bank, but a 
dam would need to extend some distance across the flat on the right. 

From the mouth of the Yellow River to the head of Kettle rapids, 
a distance of 21 miles, the average slope is 1.8 feet per mile, there 
being no rapids of special importance. It is very probable that avail- 
able water-power sites can be found in this section. 

St, Croix Rapids, — These rapids are located near the village of St. 
Croix Falls but a short distance above the head of navigation on the 
St. Croix river. The bed of the river is in the hard trap rock, and 
the banks rise abruptly, especially on the Wisconsin side. 

Formerly a dam was maintained here with a head of about 25 or 
30 feet but it has long ago gone to ruin. There is a total descent of 
about 55 feet in the six miles which may be included under the name 
of St. Croix rapids. 

^In February, 1903, Congress passed the bill authorizing the con- 



*Thi8 description is condensed from "The Commercial West" of December 15, 1906. 
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struction of a dam at this site and the legislatures of ^YisconsiIl and 
Minnesota proiiiptly granted a charter. Under this authority con- 
struction work was begun in the spring of 1905, and continued until 
its completion in the fall of 190G. The dam is 50 feet high and 750 
feet long, all built of concrete in which are imbedded huge pieces of 
solid rock. The power station is located on the back or down stream 
side of the dam on the Wisconsin side of the river. Owing to the 
low ground above the village of Taylors Falls, Minnesota, it was 
necessary to construct a concrete dyke 1,000 feet long and 20 feet 
high. Plate XLII shows a view of the comi)leted dam and power 
plant. 

This completed plant calls for a development of 27,000 h. p., of 
which one-half is already provided for and the remainder of the tur- 
bine equipment will be installed as occasion demands. 

Prom the forebay the water goes into the iron penstocks of which 
there are 8, each 14 feet in diameter, providing one for each gener- 
ator and two penstocks, 4 feet in diameter for the exciters. The gen- 
erator water wheels are of the Victor type, 36 inches in diameter with 
four runners to a unit. The exciter water wheels are 18 inches in 
diameter with one runner to each unit. 

The water wheel governors are of the Lombard type, one being 
supplied to each water wheel. Each governor is able to exert a pres- 
sure of 8 tons in opening and closing the water gates. Each of the 
four large water wheels already installed is directly connected to a 
Westinghouse generator capable of continuously developing 2,500 
kilowatts or 3,300 h. p., and 3,125 kilowatts or an overload of 25% 
for two hours. Each of the large generators is connected to a bank 
of three 900 kilowatt Westinghouse transformers which step up the 
voltage from 2,300 to 50,000 volts. 

This power is electrically conducted to Minneapolis 4^ miles dis- 
tant on a private right of way 60 feet wide which was purchased out>- 
right. This plant is owned and operated by the Minneapolis General 
Electric Company. Its cost is given as $3,500,000. 

Kettle River Rapids, — ^Xext to the St. Croix Eapids the Kettle 
Eiver rapids are the most propiinent on the river. They extend from 
a point 2.5 miles above the mouth of the Kettle Eiver to a point 1.5 
miles below it. In this distance of 4 miles the total fall is 49 feet, 
of which 34 feet is above the mouth of the Kettle Eiver. Two islands 



1 Condensed from the Tenth Census. 
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from 1 to 2 miles long divide the river into two channels. The bed of 
the river is in granite rocks and it is practical to build several dams. 
Above the mouth of the Kettle Kiver a head of 10 feet would afford 
1,280 theoretical h. p., with the ordinary low water flow^, and below 
the entrance of Kettle Kiver 1,737 theoretical h. p., under the same 
conditions of flow. 

Above the mouth of Snake River, which enters 4.5 miles below 
Kettle River, there is 11 feet fall from the foot of the rapids. Be- 
tween Snake River and St. Croix rapids are the following rapids : 

The Otter Slide, just below the mouth of Snake River, the ordin- 
ary low-water power of which is estimated for a ten foot head at 
2,140 theoretical h. p.; the Horse Race, one mile below; the Balti- 
more Rapids a mile below the mouth of Wood River, the ordinary 
low-water power of which under a 10 foot head is 2,220 theoretical 
h. p. ; the Upper Big Rock Rapids, about one mile below them and 
the Yellow Pine Rapids about 3 miles above the mouth of Sunrise 
"River. The total fall from the mouth of Snake River to St. Croix 
J^Jipids is 111 feet and the average slope is 2.04 feet per mile. This 
insures opportunities for important powers at reasonable expense, but 
as yet the only dam for power purposes is the St. Croix Falls dam 
described above. 

Tributaries of St. Croix River, 
length axd draixage. 



The length and drainage area of the principal tributaries of St. 
Croix River, including those entering from the western (Minnesota) 
side, are shown in the following table: 

Principal tributaries of St, Croix River. 



River. 



LeDfl:th (map 
lueaHurtf.) 



Eaii Claire 

Namokasron 

Yellow 

Clam 

Kettle (Minnesota) 
Snake (Minnesota) 

Wood 

Apple 

Willow 



Drainage 
area. 
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YELLOW KIVEE. 

Yellow Kiver rises in a large lake called Mud Lake, at an elevation 
of 1,085 feet,^ aad after a sinuous course of 50 miles joins the St. 
Croix at a point only half this distance from the source and at an 
elevation of 888 feet. This gives a descent of 197 feet, an average 
of nearly 4 feet per mile. This high gradient results in rapids at fre- 
quent intervals throughout its entire course. The slope in the uppei 
third of its length is about 120 feet. Here springs and creeks are 
numerous. The river is known to have a remarkably constant stage, 
the natural rise and fall during the year varying only from 1.5 to 
3.5 feet. This fact may be attributed to the springs and to the reg- 
ulating effect of the large lakes, especially Yellow Lake, through 
which it flows. ^^Its valley is generally narrow, being from 200 to 
800 feet in width, although in some places it widens into tamarack 
marshes of considerable extent. The first banks have a general ele- 
vation of 15 feet above low water, running back into high, broken 
ridges, covered with white Norway and jack pine. Little stone and 
few bowlders are found until reaching the rapids below Yellow Lake, 
which are almost continuous to the mouth of the stream."^ 

Xear the mouth of the river the banks are high. A dam could be 
built in Sec. 27, T. 41 X., R. 16, which would develop a head of 25 
feet or more and still not back the water up to the Yellow Lake dam. 
This power could be combined in the same plant with that furnished 
by Loon Creek, which enters Yellow River near the proposed dam. 
Loon Creek is said to descend 50 to 75 feet in a distance of 1.5 miles 
and is therefore of considerable importance. A dam could also be 
located in Yellow Eiver about a mile above Yellow Lake, which would 
develop a head of 20 feet by overflowing some good meadow lands 
between Yellow and Devils lakes. 

The following profile of Yellow Eiver suggests the possibility of de- 
veloping other powers on this river because of it« high gradient in 
ranges 14 and 13 : 



» Rept. Chiof Enff. U. S. Armv, 1880. 
» Rept. Chief Eng. of U. S. Array, 1880. 
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Profile of Yellow River from its mouth to Mud Lake damA 



No. 



1 

2 
3 

4 

5 

e 

7 
8 
9 

10 
11 



Station. 



Mouth of river 

Yellow Lake dam 

SW. y4, sec. 2, T. 39 N., R. 16 

W 

Kice Lfake dam (SW. % sec. 16, 

T. 39, N., R. U W) 

SB. % sec. 25, T. 39, N., R. 14 

W 

Sec. 31 (near north % Stake), 

T. 39 N., R. 13 W 

SW. 1/4 sec. 32, T. 39, N., R. 13 

W 

Harts (SB. V4. sec. 5, T. 38 

N., R. 13) 

Sec. 36 (near north-south % 

line), T. 39 N., R. 13 W 

Spooner 

Mud Lake dam (above) 



Distance. 




Descent Between 
Points. 






Elevation 


1 


From 
month. 


Between 
points . 


above sea. 


Total fall. 


Per mile. 


Miles . 


Miles. 


Feet. 

883.0 
903.0 


feet. 


feet. 


7.0 


7.0 


40.0 


6.7 


15.0 


8.0 


933.4 


10.4 


1.3 


34.0 


19.0 


969.4 


31.0 


1.6 


39.5 


5.5 


994.4 


25.0 


4.5 


40.5 


1.0 


1,004.8 


10.4 


10.4 


41.5 


1.0 


1,011.6 


6.8 


6.8 


42.5 


1.0 


1,019.0 


8.4 


8.4 


,4.7.5 


5.0 


1,046.8 


27.8 


5.6 


49.0 


1.5 


1,058.0 


11.21 


7.5 


52.0 


3.0 


1,095.0 


27.0 


9.0 



1 Authority: Nos. 1-0 and 11, U. S. engrineers; 10, Chicagro, St. Paul, Minneapolis and 
Omaha Rwy. 

Important logging dams are described by United States engineers 

as follows: 

Logging dams on Yellow River. 



Name. 


Location. 


Head. 


Capacity. 


Remarks. 


Mud Lake dam 

Hector dam 

Rice Lake dam 

Yellow Lake dam 


Sec. 27 T. 39 N., R. 12 W 
Sec. 10 T. 38 N., R. 13W 
Sec. 20 T. 39N., R. 14 W 

Sec. 7, T. 40 N., R. 16 W 


Feet. 

7.5 

7.5 

10.0 

18.0 


Cubic feet. 
475,000,000 

*'* '766', 000,666' 

1,400,000,000 


Small capacity. 

Head could be in- 
creased to 15 feet. 

Raises water in Yel- 
low Lake 3 feet. 



EAU CLAIRE RIVER. 

Eau Claire Kiver has its sources in lakes of the same name at an 
elevation of 1,122 feet^ above sea level. These lakes are surrounded 
by high banks, so that at small expense a dam could be constructed at 
their outlet and made to store surplus waters, thus adding greatly to 
all water power on the river. In its short length of 25 miles this 
river descends il8 feet, including several rapids, 46 feet of this de- 
scent being concentrated in the first 6 miles below Eau Claire Lakes. 
The total drainage area of the river is 107 square miles. 



1 Rept. Chief Eng. U. S. Army, 188^. 
16 
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APPLE RIVEE. 

Apple Kiver, like the Willow, occupies a comparatively well-set- 
tled valley. It drains an area of 427 square miles. The Wisconsin 
Central, the Chicago, St. Paul, Minneapolis and Omaha, and the 
Minneapolis, St. Paul, and Sault Ste. Marie railways are distant 1 
to 5 miles from the river, the last-named road crossing it near Amery^ 
The river has its source in 20 or more lakes, the largest 6 miles long 
and one-half to three-fourths of a mile wide. These lakes tend to 
equalize and increase the summer flow. The long and severe winters 
cause the minimum flow during the months of January and February. 

Formerly most of the dams on Apple River were used in connection 
with logging operations, but the timber is now practically all cut. 
Flouring mills have been maintained at a number of points, and at 
others the power is used for electric lighting. There are several pro- 
jects at the present time which look to large improvements of some of 
these powers. The river in the first and last thirds of its course nms 
through the Cambrian sand stone, while its middle third is through 
the "Lower Magnesian" limestone. In the lower third of its course 
the river flows over a rocky bed between rocky banks, giving ideal con- 
ditions for dams. Most of the larger powers occur in this stretch, 
and some of these, developed and undeveloped, are described below: 

1. The first power on the river is an undeveloped one located about 
1.5 miles from its mouth. A dam at this point would give a head of 
15 feet. 

2. The second power, owned by the St. Croix Power Company, is 
located about 2 miles from the mouth. Here a concrete dam of the 
arch type, 250 feet long and 47 feet high, develops a head of 82 feet. 

3. Four miles from the mouth is a gristmill with a head of 11 feet,, 
owned bv E. E. Mason. 

4. The next dam, located in Sec. 35, T. 31 X., R. 19 W., develops 
a head of IS feet. 

5. Another dam, located in Sec. 31, T. 31 X., R. 18 W., with a 
head of 2'2 feet is owned, under the name of the Apple River Power 
Company, by the Western Gas and Investment Company of Chicago, 
which also owns Xo. 4 described above. 

T). A dam 12 miles above the mouth of Apple River gives a head 
of 29 feet. The discharge at this point is about 80 per cent of the- 
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total flow measured at the mouth. This power is transmitted elec- 
trically to New Kicihmond, where it is used by mills and elevators. 

The powers on Apple Eiver of less importance are described in 
the following table : 

Minor water powers on Apple River. 



Location. 



Above mouth : 

13 miles 

13^ miles 

15^ miles (Star Prairie). 

25*4 miles 

Sec. 17, T. 12N., R. 13 W... 
One-half mile above last site. 
Amery 



Blakes Lake. 



Owner and use. 



H. L Bizby, flour 

M. C Buggies & Jewett 

H.Bixby 

J C. Schnyder flour 

Winger & Winger 

J. Stucky, gristmill 

Northern Supply Co , eleva- 
tors. 
Biake 



Head. 



Feet. 

11 

8 



12 

2 

12 

12 

12 



Remarks. 



Developed. 
Undeveloped. 

Do. 
Developed. 

Do. 

Do. 
One-half total dis' 

charge developed. 
Developed ; can be 
made 18 fent. 



There are many other powers above Blakes Lake, with heads of 
from 6 to 20 feet, mostly old logging dams in poor condition. When 
the region becomes more settled some of these powers will be im- 
proved. 

The following data on the discharge of Apple River for the year 
1903 are furnished by John Pearson, superintendent of the St. Croix 
Power Company, Somerset, Wis. The computations are based on the 
capacity of turbines located at a point 2 miles from the mouth of 
Apple Eiver. The average daily discharge for each month is as fol- 
lows : 

Estimated daiVy discharge of Apple River near Somerset, Wis., for 1903. 



Month. 


Discharge. 


Month. 


Discharge. 


Month. 


Discharge. 


J anuary 


Sec-feet. 

258 
239 
600 
555 


May 


Sec. -feet. 

860 
468 
492 
380 


September 

October 

November 

December 


Sec. -feet. 
690 


February 


June 


660 


March 


July 


332 


Apri: 


August 


324 



WILLOW BIVEB. 

Willow River, one of the smaller tributaries of the St. Croix, has 
a high gradient, due to the fact that its bed lies in the "Lower Mag- 
nesian" limestone for its entire length. It drains an area of only 
246 square miles and has a length of about 35 miles. In the lower 
two-thirds of this distance, between Hudson and Jew'ett Mills, it de- 
scends 213 feet, giving many opportunities for water power. Many 
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of these powers are improved, as the river traverses a fairly rich and 
well-settled country and is paralleled for a considerable distance 
either by the Wisconsin Central or the Chicago, St. Paul, Minne- 
apolis and Omaha Railway. The powers are here briefly described 
in order, beginning at the mouth : 

1. A timber dam at Hudson 100 feet long gives a head of 16 feet, 
and with improved machinery would develop 117 horsepower at or- 
dinary low water. A part of this power is used occasionally for 
electric light when the power described as Xo. 3 is short of water. 

2. Two miles from the mouth of Willow River a dam formerlv de- 
veloped a 9-foot head and was used for driving a flouring mill. At 
present this dam is washed out. 

3. The 130-foot dam of the Willow Eiver Electric Light and Power 
I)lant. 3.5 miles from the mouth of the river, gives a head of 22 feet, 
sufficient to develop 200 theoretical horsepower at ordinary low-water 
flow. The power is used to generate electricity for lighting the city 
of Hudson, Wis., and for pumping its water supply. 

4. A timber dam 100 feet long, 5.5 miles from the mouth of Wil- 
low River, gives a head of 24 feet, sufiicient to develop about 125 
horsepower. This power is used for a flouring mill. About 1,200 
feet below this dam there is a fall of about 47 feet, and at this point 
a new dam could be erected, which could be made to include the 24- 
i()f)t dam above, giving a total head of 71 feet. Such a dam would 
need to be about 26 feet high and about 70 feet or 80 feet long. By 
carrying the water a short distance below in a penstock, a total head 
of 105 feet could bo secured, sufficient to develop about 600 horse- 
power at ordinary- flow of water. This site, being where the river 
bed changes from the "Lower Magnesian" limestone to the Cambrian 
sandstone, affords ideal conditions for a dam. The town of Burk- 
hardt, on the Chicago, St. Paul, ^Minneapolis and Omaha Railway, 
is Irjcated about a mile distant. 

5. Seven miles from the mouth of Willow River a 100-foot timber 
dam gives a head of 16 feet. This power is used to run dynamos. 

6. Rapids occur 8.5 miles from the mouth of Willow River. A 
dam 125 feet long at this point, located at comparatively small ex- 
pense in a narrow limestone gorge, could be made to develop a head 
of 22 feet. 

7. At a point about 11 miles from the mouth of Willow River the 
Boardman flquring mills were formerly located. The 80-foot timber 
dam at this point was washed out some time ago, but the mill still 
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stands. If the dam were replaced, a head of 16 feet or more could be 
easily developed. All the above powers on Willow' Kiver are owned 
by C. Burkhardt, who has the right of flowage wherever needed along 
this stretch of 11 miles, giving an aggregate descent of nearly 200 
feet. 

8. The next power on Willow Kiver is located at !New Richmond. 
A timber dam 40 feet long, o^vned by the ISTew Kichmond roller mills, 
develops a head of 18 feet. 

9. The last dam on this stream is located at Jewett, 5 miles east 
of ISTew Richmond. Power afforded by a 10-foot head is owned by 
P. ^Newell & Hennesey and used in a feed mill and sawmill. Above 
this point Willow River is too small for water-power use. 

CLAM RIVER. 

Clam River drains an area of 416 square miles. It is formed by 
two branches — North Fork and South Fork — ^which unite near the 
center of the drainage area just above Clam Lake. The river de- 
scends about 350 feet in a total length of 50 miles', and, as much of 
this high gradient is concentrated at rapids, several good opportuni- 
ties are offered for development. The river flows throu^ a compar- 
atively thinly settled region, which as yet has no railroads. Several 
railroads, however, cross the margins of the drainage. The following 
statements regarding its principal water powers are based on infor- 
mation given the writer by Edward L. Peet, editojr of the Journal, 
Grantsburg, Burnett County. 

A large, unimproved water power exists in T. 40 N., near the line 
betw^een Rs. 17 and 18 W. At this point the banks of Clam River 
are 80 to 150 feet high, and the land which would be flooded is low 
and of little value. Above the proposed dam the valley bottom wiU 
average half a mile wide, with a few expansions to 1.5 miles. The 
bed of the river is clay and bowlders, mixed with sand. Plenty of 
timber for the construction of a dam grows in the swamps close at 
hand. Bowlders are also abundant at the dam site. The levels taken 
on a recent survey show that this power could be improved in the 
following ways: A dam 6 rods long at the range line would give a 
head of 20 feet. A dam 10 rods long built farther downistream would 
produce a head of 35 feet. By adding a 6 foot embankment for a 
distance of 20 rods this head could be increased to 28 feet; or a dam 
60 rods long could be built across the valley with an average height 
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of 40 feet and a maximum height of 85 feet. If the water were con- 
ducted by a canal a distance of about a mile to the lowlands adjacent 
to St. Croix River, turbines could be installed with a head of 100 
feet. This dam site is distant only 3 miles from other large, unde- 
veloped powers on St. Croix and Yellow rivers, with which it oould 
be easilv and cheaplv connected bv electric transmission. 

About half a mile below Clam Lake there is now a logging dam 
with a head of about 20 feet which raises the water in the lake 3 or 
4 feet. This dam impounds the water from a drainage area of 283 
square miles. United States engineers reported that a dam would need 
to be 560 feet long at this point to produce a head of 25 feet. Such 
a dam would have a capacity of 4,670,786,000 cubic feet,^ and if 
projK^rly regulated could be made to greatly increase the amount and 
value of the powers below. The engineers found that the bed of the 
river c^'nsisted of sand from 3 to 20 feet, at which depths, soimdings 
indicated hard materials, supposed to be clay and gravel. 

Another large water power is found at Clam Falls, in Sec. 13, T. 
37 X., R. 16 W., where the river falls over a wide ledge of the ^'Ke- 
weenawan" rocks. A dam at this point impounds the drainage from 
an area of 45 square miles and develops a head of 34 feet. Between 
Clam Falls and Clam Lake the slope is small and the river valley is 
half a mile to 1.5 miles wide. The river profile is shown in the fol- 
lowing table, compiled from surveys made by United States engineers. 



Profile of Clam River from its mouth to Clam Falls. 



Station . 


Distance. 


E'eva- 

tion 

above 

sea level. 


Descent between 
points. 


From 
mouth. 


Between 
points. 


Total. 


Per mile. 


Mouth of river 


Miles. 

0.0 

6.0 

19.0 

29.0 

3. '.5 


MUes. 

e.o 

13 

10.0 

3.0 


Feet. 

888 
►81 
947 
967 


Feet. 


Feet. 


St. Croix, road crossing 

Clam Lake, raouth . , 


13 

66 
20 


2 2 


Sec. 35, T. 38 N., R. 16 W., south line.. 
Clam Falls 


2.0 









XAMKKAGUX AXD TOTOCJATIC KIVEKS. 

Xameka^oii Itivcr rises in a large lake of the same name near the 
divide in the watersheds of (^hippewa and Bad rivers. Its drainage 
area is second in extent of all the St. Croix tributaries. Xainekagon 
Lake is formed by six or more connected lakes, occupying parts of 14 



L » Rept. Chief Eng. U, S. Array, 1880. p. 1619 
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sections and surrounded by extensive cedar and tamarack marshes. 
In the upper 60 miles of its course the river is generally narrow and 
swift, stretches of rapids over prcrCambrian crystalline rock being 
frequent.^ There are also several vertical falls of 2 to 4 feet, which 
together with the rapids, furnish good opportunities for water powers. 
The banks are high on either side, stretching away into high, broken 
ridges and sand barrens covered with timber. In the remaining 25 
miles of its length the river is from 100 to 200 feet wide. In this 
reach it descends 130 feet, including several sharp pitches and rapids, 
the principal of which are Little and Big Bull rapids and Dupee flats. 
The average slope of the river is 5.3 feet per mile. 

A good location for a dam is found 4 miles above the mouth of the 
river, where the high gravel banks approach within 600 feet. A 
head of 20 feet or more could be o^btained here without overflowing 
much land, impounding the drainage from 1,000 square miles. With 
the ordinary low water flow estimated at one-third of a second-foot 
per square mile, this would produce 740 theoretical horsepower. Be- 
cause of the storage effect of the present dams above this point, the 
river at this site might be made to produce nearly 1,000 horse-power. 
Another good location for a dam is found at Veazie, on the Chicago, 
St. Paul, Minneapolis and Omaha Railway. By overflowing 6,000 
acres, mostly railroad and government land, a head of 30 feet could be 
obtained, according to United States engineers. A dam of 15 feet 
head would cause little overflow. Sudh a dam would have the run- 
off from aboiut 800 squarle miles and at ordinary low water would pro- 
duce 275 theoretical horsepower. Small dams are located at Stinnett 
and at the outlet of Lake l^amekagon. A dam owned by the Hay- 
ward Electric Light and Power Company, located near Hayward, de- 
velops 200 horsepower and is used for light and power purposes in 
that city. 

Additional information regarding undeveloped powers is given in 
the following profile : 



iSimar, V. B., Asst. U. S. Engineer: Rept. Clilef Eng. U. S. Army, 18S0, p. ime. 
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Profile of Namekagon River from its mouth to Cahle, WiSA 



No. 



X 

2 
8 

5 
6 
7 
8 
9 
10 

U 
12 

13 

14 

15 
16 
17 



Station. 



Mouth of river, 

Sec. 33, T. 43 N., R. 14 W., 

east side 

Totogatic River, mouth 

McKinzie Creek, mouth, sec. 

28, T. 42 N., R. 13 W 

Stuntz Brook, mouth, sec. 27, 

T. 42 N., R. 13 W 

NE. V4. sec. 34, T. 41 N., R. 

13 W 

NW. ^ sec. 6, T. 40 N., R. 

12 W 

Sec. 18, T. 40 N., R. 12 W., 

near center 

Sec. 3&, T. 40 N., R. 12 W., 

near center 

SW. y4. sec. 2fr, T. 40 N., R. 12 

W 

Veazie, sec. 36, T. 40 N., R. 12 
River Jordan, mouth, sec. 21, 

T. 40 N., R. 11 W 

Spring Brook, mouth, sec. 15, 

T. 40 N., R. 11 W 

Chippenacia Creek, mouth, 

sec. 38, T, 40 N., R. 10 W... 

Stinnett 

Little Puckanance 

Cable, Bayfield County 



Distance. 




Prom 
mouth. 


Between 
pomts. 


Miles. 


Miles. 


0.0 
4.0 

5;o 








4.0 
1.0 


13.0 




8.0 


15.0 




2.0 


16.0 




1.0 


19.5 




3.5 


21.5 




2J0 


24.0 




2.5 


25.5 




1.5 


28.5 




8.0 


35.5 




7.0 


87.0 




1.5 


48.0 




6.0 


45.0 




12.0 


69.0 




14.0 


70.0 




u.o 



Elevation 
above sea. 



Feet. 

:4: 908.0 

917.8 
918.0 

944.0 

862.0 

958.0 

990.0 

1,004.5 

1,024.2 

1,065.2 
1,039.0 

1,098.0 

1,068.0 

1,115.0 
1,136.0 
1,218.0 
1,303.0 



Descent between 
points. 



Total fall. 



feet. 



Per mile. 



9.8 
.2 

26.0 

8.0 

6.0 

32.0 

14.5 

19.7 

1.0 
13.8 

19.0 

10.0 

47.0 
21.0 

aa.Q 

85.0 



feet. 



2.4 
.2 

3.2 

4.0 

6.0 

9.0 

7.2 

7.9 

p.7 
4.6 

2.7 

6.6 

7.8 

10.5 

5.9 

7.7 



1 Authority: Nos. 1-14, and 16, U. S. engineers; 15 and 17, Chicago, St. Paul, Minnea- 
polis and Omaha Railway. 



In its length of 55 miles, Totogatic River, the principal tributary 
of the Namekagon, descends 350 feet. It enters the main stream 
only 5 miles above its mouth. The region is high and precipitous, 
with frequent ledges of pre-Cambrian crystalline rock and bowlders. 
As a result, the stream forms for miles a series of rapids with many 
vertical falls of 10 feet or more. Many logging dams already exist, 
the most important being located as follows: Sec. 13, T. 42 N., K. 
10 W. ; sec. 6, T. 42 K, E. 10 W. ; aad sec. 12, T. 43 K, R. 10 W. 
A good site for a dam is near the outlet of Gilmore Lake, in Sec. 9, 
T. 42 ]Sr., R. 12 W. ; and another in sec. 12, T. 42 K, R. 12 W. * The 
following profile of Totogatic River is compiled from surveys made 
by United States engineers : 
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Profile of Totogatic River from its mouth to N E. y^ sec. io, T*. ^2 2^., R. 9 W. 





Distance. 


Elevation 
above sea 


Descent between 
I)oints. 


Station. 


From 
mouth. 


Between 
points. 


Total. 


Per mile. 


Mouth of river 


Miles. 
0.0 
11.5 
200 
37.0 
40.0 
50.0 


Miles. 


Feet. 
918.0 
975.5 
1,008 8 
1,168.4 
1,241.6 
1,251.G 


Feet. 


Feet. 


Sec 13, T. 42N., R. 13 W.,dam 

NE. Hsec. 10. T. 42N., R. 12W 

NE. ^ sec. 3, T. 42N , K. 10 W 


11.5 
8.5 

17.0 
3.0 

10.0 


"**57!5 " 

28.3 

159.6 

73.2 

10.0 


5.0 
2.7 
9.4 


NE. ksec. 13, T. 42N.,R. low 

NE. J4 8ec. 15, 1. 42 N., R. 9 W 


24.4 
1.0 







MINOR STREAMS. 



Osceola Creek. — Emptying into St. Croix River a few miles south 
of Willow River is a small stream known as Osceola Creek. In the 
city of Osceola, near its mouth, is a water power with a head of 90 
feet, owned by the Osceola Mill and Elevator Company. This dam 
furnishes the power to run a mill with a capacity of 175 barrels per 
day. One-fourth of a mile above is another dam with a head of 26 
feet. 

KinniJcinnic River. — A small river emptying into St. Croix 
River only 5 miles above its mouth bears this name. Its gradient is 
so high that there are a number of good sites for water' powers. The 
descent in 10 miles is 190 feet. The following is a tabulated state- 
ment of its water power : 



Water powers on Kinnikinnic RiverA 



No. 


Location. 


Owner and use. 


Head. 


Esti- 
mated 
horre- 
power. 


Remarks. 


1 
2 


3 miles from mouth. . 

."5 nriilAR from month. . 


N. Kohl, flouring mill 


Feet. 
10 


70 


Timber dam. 
Good dam location. 


3 


7 miles from mouth. . 




20 

14 

15 
39 

8 
14 
10 

50 

U 


""eo" 

140 

40 
60 

30 

""i80 




4 


River Falls : 

Smiles below... 






5 


1 mile below 

River Falls : 
do 

do 

7 miles above River 

Fallfe. 
Sonth Branch, sec. 1, 

T.27N., R.19W. 
1 mile above No. 10 . . 
Balsom Lake 


Citv waterworks 


Timber dam, 9 by 120.. 


6 


rlo •• 


Timber dam. 


7 


Geo. Fortune, mill and eleva- 
tor 


Timber dam, 4 by 210.. 


8 
9 

10 

11 
12 


Pratrie mill and elevator. .. 
Clapp's mill 

W. H. Putnam, feed and flour 

Glass Eros', manufacturers.! 
J. W. Park, lumber and flour 


Timber dam, 12 by 180. 
Dam out. 

Timber dam, 26 by 114. 



I Figures are low-water estimates. Nos. 1 and 5-12 developed ; 2-4, undeveloped. 
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LAKE SUPERIOR DRAINAGE SYSTEM. 



Topography. 

The watershed which limits the area of Lake Superior drainage in 
Wisconsin varies in elevation (above the level of Lake Superior) 
from 600 feet near the Minnesota line to over 1,000 feet near tho 
Michigan line. Its average distance from Lake Superior is only 30 
miles. For this reason the rivers are comparatively small ; but owing 
to the fact that their large fall of 600 to 1,000 feet, is largely con- 
centrated at a few points they offer many opportunities for water- 
power development. From a point near the center of the watershed 
a wide and nearly flat table-land, of which Bayfield Peninsula and 
the Apostle Islands form the northern prolongation, separates the 
drainage into eastern and western sections of nearly equal area. In 
both of these sections three distinct belts of topography are usually 
distinguished. The southernmost belt consists of a plateau in large 
part covered with swamps and lakes and is so flat that in many cases 
the water from the same swamps and lakes may flow either north 
to Lake Superior or south to the Mississippi. 

From this flat watershed the descent northward is gradual until 
a range of mountains from 600 to 000 feet above the level of Lake 
Superior is reached. The northern slope of these mountains is much 
steeper than their southern slope, forming a marked though not 
continuous escarpment. 

In the western section these mountains, known as Douglas Copper 
Range, reach a height of 400 to 600 feet above the lake and have f. 
width of 1 to 4 miles. Thev extend in an east-northeast direction, 
gradually merging into the Bayfield moraine. From the crest of the 
mountains there is a sudden descent of 300 to 400 feets caused by a 
faulting of the rocks. The Lake Superior rivers break through the 
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ridges at this point, and here the greatest opportunities for water- 
power development are to be found. 

In the eastern section the mountains, called the Penokee Iron 
Eange, extend from a point on the Michigan bovmdary, 12 miles 
from Lake Superior, in a southAvV?sterly direction for about 35 miles, 
gradually merging into the plateau. As in the western section, 
many falls and rapids occur in breaking through the hard "Huro- 
nian" rocks of which the range is composed. Smaller falls continue 
for a distance of 5 to 6 miles after crossing the Penokee Range, or 
until the Copper Range has been crossed. 

To the north of the highlands and extending with a gradual slope 
northward to the shores of Lake Superior lies a plain with a width 
of 5 to 15 miles. Its northern portion reaches an elevation of 100 
to 200 feet above Lake Superior or 700 to 800 feet above the sea. 
The entire belt is underlain by till and doep layers of red clays some- 
times mixed with sand. The rivers, both large and small, have cut 
deep and narrojw banks in the clay soil. As a result the surface is 
carved in every direction by narrow water courses whose steep sides 
have a height of 25 to 100 feet, making railroad and highway con- 
struction expensive. Very few swamps, are found in this lowland 
area. Because of the gradual slope of the shallow rivers opportuni- 
ties for water-power development in this belt are rare. In many 
cases, however, there are important falls at the immediate mouths of 
the rivers and over the red sandstone. 



Water Poweks. 



GENERAL STATEMENT, 



Owing to the fact that the rivers of the Lake Superior system in 
Wisconsin have a total fall of 400 to 1,000 feet in the narrow belt of 
30 miles separating the plateau region in which they rise from Lake 
Superior, their currents are characteristically rapid. As a result the 
rainfall is quickly discharged, th:^ streams alternating between small 
creeks and torrential rivers. While the storage of surplus waters is 
important ever\^vhere in the State for the economical development of 
water power, it is here doubly so. The fact that the most important 
falls and rapids are in the upper half of the drainage area increases 
the difficulty of storing a large proportion of the rainfall. With a 
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storage of less than 5 to 15 per cent of the rainfall most of the rivers 
would furnish at low water an insignificant flow. 

Rainfall data regarding this drainage area are scanty, but sufficient 
to show that the rainfall increases from the lake to the highlands. 
This fact is strikingly shown by the precipitation map published by 
the United States Weather Bureau. It is here seen that the rainfall 
increases southward at the average rate of about 5 inches every 25 
miles, the maximum not being reached until after the highlands are 
passed. That fact has an important bearing on the value of the water 
powers, because, as already stated, it suggests the location of reser- 
voirs to a lai^ extent in this region of greatest rainfall. The most 
important water powers occur near the Copper ranges and the Peno- 
kee Iron Range, where future mining operations may render them of 
much economic importance. 



Although the water powers of St. Louis Kiver lie outside the State, 
they are located so near the Wisconsin boundary that development 
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JiTEMADJI A:XD black EIVEEs/ 



Unlike other rivers of the Lake Superior watershed, I^^emadji 
Kiver flows northeast instead of north and does not rise in an elevated 
region. As a result it is devoid of important rapids or falls suitable 
for water power. 

Black liiver, the most important tributary of the Xemadji, rises 
in an elevated country, its source being in a lake on the Minnesota 
boundary. It flows north and empties into Xemadji River about 10 
miles from Lake Superior at an elevation of only 20 feet above the 
lake. In the upper two-thirds of its length Black Kiver flows 
through many tamarack and cedar swamps, which give to its waters 
a distinct color and taste. Up to about 4 miles from the Douglas 
Copper Range it occupies a wide valley with small descent. As this 
range is approached the valley narrows and its gradient increases. 
In the SE. 14 Sec. 28, T. 47 X., R. 14 W. the hard layers of the 
^•Keweenawan" rocks cross the river, producing a vertical fall of 31 
feet. A total head of 160 feet' could easily be obtained here for a 
dam site. A view of these falls is shown in Plate XLVI. As Black 
River has a drainage area of 80 square miles above these falls, an 
assumed run-oft' of 0.4 second-foot per square mile gives 560 theoreti- 
cal horsepower. A company was formed some time ago to improve 
this power, and a franchise was secured from the city of Superior 
for lighting by electricity, but no construction has yet been done. 
The water at the head of the upper rapids is 387 feet above Lake 
Superior; at their foot, 50 yards beyond, the elevation is 227 feet. 
From this point the river passes for nearly a mile through a gorge 
100 to 170 feet deep, below which the walls of the gorge are less 
elevated above the stream, but the current is very rapid until it joins 
Xemadji River 4 miles below. From the foot of Black River Falls 
to the junction with the Xemadji the total descent is 200 feet, an 
average of 50 feet to the mile. 

BOIS BRULE BIVER. 

Though over 33 miles long, Bois Brule River has a drainage area of 
only 200 square miles, practically all of which is in the highland 
district. It rises in a swamp, near St. Croix Lake, at an elevation of 



^ Th<^ authority for mo^t of tlip stntomonts concerning- the Lake Superior rivers is. 
Prof. R. D. Irving-: Geology- of Wisconsin, vol. 3. ISSO. 

^Swopt, E. T., Geol. Wisconsin, vol. 3, 1880, p. 319. 
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420 feet above the level of Lake Superior. Ili Sec. 15, T. 46 N., K. 
10 W., at the Dalles, Bois Brule Eiver is only 25 feet wide, with banks 
of clay and bowlders averaging 8 feet in height. Near this point 
there are swift rapids, with a total descent of about 15 feet in 200 
yards. Similar rapids about 3 miles farther north, near the town- 
ship line, continue as far as the mouth of Nebagemain River, the 
most important tributary of the Bois Brule, in Sec. 27, T. 47 IN"., R. 
10 W. For the next 10 or 12 miles the current is very sluggish un- 
til the head of the lower rapids is reached, in Sec. 26, T. 48 N., R. 
10 W. From this point to within 1.5 miles of Lake Superior rapids 
and small falls (the largest being 4 or 5 feet in height) occur almost 
continuously. These descend an aggregate of 200 feet over ^^Keween- 
awan" eruptives and sandstones. By constructing dams at the out- 
lets of Lakes Xebagemain and Minnesung the surplus water could 
be held back and used at times of low water, thus adding greatly to 
the value of the water powers on the river. At present there are no 
dams. Mr. Howard Thomas, city enginefer of Superior, Wis., states 
that the normal discharge of this river is 100 second-feet and that 
at several points heads of 40 feet could be obtained by dams between 
bluffs or with dams and flumes along the banks. Such a head would 
give 450 theoretical horsepower. Because of its comparatively small 
watershed and the fact that the river is fed very largely by springs it 
is not subject to freshets. 

MONTREAL AND GOGOSHUNGUN RIVERS. 

For nearly its entire length Montreal River forms a part of the 
Michigan-Wisconsin boundary. It rises in a tangle of lakes and tam- 
arack swamps near the boundary line at an elevation of about 1,600 
feet above sea level, or 1,000 feet above Lake Superior. Its length 
is 50 miles, the highest gradient being concentrated in the last quarter 
of this distance. This exception to the general rule of the Lakb Su- 
perior drainage area is due to the fact that here the Penokee Iron 
Range and its associated highlands of the "Keweenawan" series ap- 
proach Lake Superior within a distance of only 3 miles, leaving no 
lowland region. 

About 1,300 feet from its mouth, on the north line of Sec. 7, T. 
47 N"., R. 1 E., is a vertical fall of 35 feet over sandstone. It is 
stated by an officer of the Duluth, South Shore and Atlantic Railway 
that a head of 55 feet could be developed here by constructing a flume 
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100 feet long. Because of the lakes and swamps at the headwaters 
of this river it is likely that at least 5 per cent of the annual rain- 
fall could be stored in reservoirs. This would give, from its 280 
square miles of drainage area, an ordinary flow of 140 second-feet, 
equivalent, with a head of 55 feet, to 868 theoretical horsepower. la 
the last live-eighths of a mile of its course Montreal Eiver descends 90 
feet. The railway official mentioned above also states that another 
pow^r site is located in the XW. % SW. % Sec. 21, T. 47 N., R. 1 
E., at falls of 60 feet over the crystalline rocks. As the banks are 
high, a 20-foot dam, with a flume 250 feet long, would develop a 
head of 80 feet. Both of the above powers are within 4 miles of the 
]Duluth, South Shore and Atlantic Railway. At Ironwood, about 
2 miles above these falls, the river has an elevation of 880 feet. In 
the 5 miles above Ironwood the river descends only 30 feet, and for the 
remainder of its upper reaches its current is slow. At all the rapids 
on this river the conditions are favorable for the building of dams. 

Under date of April 9, 1907, Edward P. Burch, consulting en- 
gineer, writes that his surveys of Montreal River near Saxton Falls 
showed that a dam with 120 foot head was feasible. His measure- 
ments of the discharge of Montreal River during the winter of 1906 
and 7 showed a minimum flow of 102 cubic feet per second. Survey 
for reservoirs on headwaters of this river have also been made which 
show that a system of reservoirs can be constructed at moderate cost* 

The Gogoshungun, a branch of the Montreal, is nearly as large as 
the upper Montreal, being about 30 miles long. Its total descent is 
500 feet. Until the river reaches the Penokee Range its current is 
sluggish, being bordered by swamps. In its passage through the 
mountains, in Sec. 27, T. 46 X., R. 2 E., a number of rapids and falls 
occur. 

BAD RIVER. 
MAIN RIVER. 

Tho sources of Bad River lie in large swamps 8 miles south of the 
Penokee Iron Range, at an elevation of 900 feet above the level of 
Lake Superior. In this distance of 8 miles its descent is 110 feet, but 
its course is sinuous, as may be inferred from the fact that the Wis- 
consin Central Railway is forced to cross it eight times. About IV2 
miles above Mellen are rapids called Copper Falls, which have a total 
descent of about 60 feet (PI. XLVII.) The river at this point has 
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a drainage area of about 144 square miles. According to a survey, 
5 per cent of the annual rainfall could be easily stored in dams near 
the headwaters, which should provide an ordinary flow of 68 second- 
feet, equivalent to 460 theoretical horsepower. 

''Near the Penokee Eange Bad River enters a gorge of pinkish gran- 
ites, narrowing in places to a width of 10 feet and descending 20 feet 
in 30 rods, with a total descent of 50 feet in three-fourths of a mile. 
The river then widens and continues with reduced grade until Pe- 
nokee Gap is reached, when it again contracts. Coming into contact 
with the "Huronian'' rocks, it flows along their strike. In the next 
four miles occur many rapids and several falls, including one of 
35 feet.'' In the next 1,000 feet, in which the river descends 40 
feet, Tylers Fork, the most important tributary, is reached. Directly 
at the junction Tylers Fork has a fall of 45 feet over the wall of a 
gorge 65 feet deep. This is in Sec. 17, T. 45 N., E. 2 W. A 
competent engineer, reporting on this water power, states that dams 
could develop here a head of about 120 feet. This tributary drain- 
age area is given at 234 square miles. On the assumption that the 
rainfall is onlv 32 inches and that reservoirs can be made to store 15 
per cent of the rainfall, it was estimated that the river would fur- 
nish a continuous flow of 206 second-feet, equivalent to about 3,000 
theoretical horsepower. It was proposed to conduct this power elec- 
trically to Ashland. S^ Plate XL VIII for view of falls. 

In the next 1,000 feet below Tylers Fork the river flows through a 
rocky gorge 100 feet deep, beyond which the rocks disappear and the 
stream flows between high banks of red clay, the ground rising rapidly 
on both sides. The total descent in Sec. 17 is probably 135 feet. In 
the next 6 miles of its sinuous cour&3, to the mouth of Maringouin 
Eiver, the river descends about 30 feet to the mile. Both rivers at 
their confluence are broad and deep, with slow-moving, muddy cur- 
rents and wide bottom lands — conditions which continue to the mouth 
of Bad Kiver. 

Farther north, 21/4 miles from this junction, Bad Kiver receives 
the waters of Potato Eiver. At this point its elevation is 80 feet 
above the level of Lake Superior. In Sec. 25, T. 47 N., E. 3 W., oc- 
cur some small falls, of 1 or 2 feet, over red sandstone and shale, 
which continue for perhaps 2 miles. BeloW these falls Bad Eiver 
continues sluggish, deep, and tortuous, with bold and high clay banks, 
until White Eiver is reached. For the remainder of its course the 

river finds its way to Lake Superior through swamps. 

17 
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TRIBUTARIES. 

The principal tributaries of Bad Kiver, named in order from its 
mouth, are as follows: White Kiver entering from the west; Potato 
River from the east; Maringouin or Mosquito River from the west, 
and Tylers Fork from the east. 

White River. — This river, the largest tributary of Bad River, 
has a total length of about 45 miles, and drains an area of 400 square 
miles. It rises in Long Lake, at about 700 feet above the level of 
Lake Superior. Most of its descent is concentrated in its upper waters, 
where its discharge is least. It pursues a general northeasterly course 
with many windings through high and steep clay banks, like those de- 
scribed on Bad River. Its only considei'able falls are in Sec. 6, T. 46 
X., R. 4 W., where the river was originally obstructed by the edges 
of southward-dipping rocks. A dam with a 20-foot head has been 
maintained here for several years, and until October, 1903, furnished 
the power to run a paper mill. At that time the mill burned. The 
White River Power Company, of Rhinelander, Wisconsin, is now, 
November, 1906, engaged in further developing this same power. A 
concrete dam carrying a hiead of 32 feet is being built in Sec. 6, T. 
46, R. 4 W. and it is planned toi have the contract completed and the 
machinery in operation by September, 1907. The water will be car- 
ried by a foot pipe from the dam to a point 1,400 feet lower down 
stream. The turbine installation will consist of 2 pair of twin wheels 
each unit capable of developing 900 H. P. and directly connected to 
500 K. W. generators. The current will be transmitted to Ashland 
and leased for power and lighting purposes. The owners estimate a 
minimum power of 1,000 H. P. The officers of the company are 
A. W. Shelton, President; C. A. Wixson, Secretary, and E. A. Ed- 
monds, Treasurer. 

Maringouin River, — ^Maringouin River, sometimes also called Mar- 
ingo (Mosquito) River, has a total length of about 40 miles and 
drains an area of 231 square miles. Pour miles from its source it 
crosses the Penokee Range. Hera in the ^W. 1/4 Sec. 23, T. 44 ^N"., 
R. 5 W., the river descends, in a series of three falls, a total distance 
of 65 feet within a few rods. The two upper falls, of 15 and 25 feet, 
respectively, are only 50 feet apart. Xothing but the limited amount 
of water prevents this from being a valuable water power. For the 
remainder of its course the river is devoid of falls or rapids flowing 
between high clay banks. 
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A still larger fall of 60 feet or more is Jocated near the west line 
of Sec. 17, and as the banks are high and precipitous, a suitable dain 
would develop a head of nearly or quite 100 feet On both sides of 
the west line of Sec. 17, about 2,000 feet north of the southwest cor- 
ner, is a series of bold falls having a total descent of 80 feet in a dis- 
tance of 500 feet, with two leaps of 25 feet and 32 feet respectively. 
The total fall in Sees. 17 and 18 is 170 feet. These falls, being over 
solid rock of conglomerate and sandstone, furnish ideal conditions for 
dams. Below Sec. 18 the river course is tortuous and slow. 

MINCE EIVEKS. 

Aminicon, Middle, Poplar, and Iron rivers are small streams in 
Douglas County. They are all swift streams with many small falls, 
but are subject to great variations of flow, being insignificant at low 
water. A corporation known as the Iron River Water, Light and 
Power Company has recently constructed a dam 135 feet long, with a 
head of 32 feet, on Iron River, in Sec. 22, T. 47 jST., R. 10 W., the 
intention being to install turbines^ of 1,000 horsepower, which will be 
transmitted to near-by towns. 

Railroads. 

All the falls which occur near the Penokee Range on Bad River and 
Tylers Fork are near the Wisconsin Central Railway. Montreal 
and White rivers are crossed by the Duluth, South Shore and Atlan- 
tic, the Chicago and Northwestern, and the Wisconsin Central ^ail- 
ways. The western half of the Lake Superior watershed has good 
transportation facilities. Branches of the Great !N'orthern Railway 
cross the valley of Black River and follow the valley of Xemadji 
River. Besides these the drainage is crossed by the ISTorthem Pacific, 
the Chicago, St. Paul, Minneapolis and Omaha, and the Minneapolis, 
St. Paul, and Sault Ste. Marie railways, and by minor logging roads. 



PART II. 



WATER POWERS OF SOUTHERN WISCONSIN. 



PRESENT CONDITIONS. 



It is perfectly manifest that water powers can be of only potential 
economic importance until the region in which they are situated be^ 
comes populated and developed. 

The building of cities and the clearing up of farms is followed in 
turn by the creation of railroads and other means of transportation. 
These changes combine to create a demand for power, while the rail- 
roads provide means for both getting in the raw materials for use 
in manufacture, and also for delivering to distant buyers the manu- 
factured products. 

The water powers of southern AYisconsin are noteworthy for their 
wide and uniform distribution rather than for their great size. 

The only large river in this region is the Wisconsin and even this 
has so moderate a fall and so wide a valley as to afford only two op- 
portunities for development. The shorter rivers with few exceptions 
have fairly rapid fall, which compensates for their lack in volume. 

But while the settlement and cultivation of this region have called 
intoi use the many water powers on these streams, the same cultiva- 
tion has resulted in appreciably lessening these same powers. 

The number of mills which have been burned down or allowed to 
stand idle and decay during the past decade furnish abundant proof 
of this condition. A brief statement of the most important elements 
contributing to this condition is not without interest. 

1. The clearing of the forests and the general draining of many 
swamps and marshes which formerly conserved the Water have al- 
lowed the storm water to reach the rivers in much shorter time. This 
has resulted in greatly increasing the size of the freshets and in cor- 
respondingly decreasing the low water flow in the rivers. 

The freshets have largely increased the difficulty and expense of 
keeping the dams in repair. The decrease in the low water flow has 
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caused the installation of many steam plants to supplement the water 
power during the period of low water. This duplication of power 
plants has been a potent cause for the neglect of the water powers. 

2. The cultivation of the valley lands has resulted in the fresheis 
carrying increasingly larger amounts of silt into the rivers, which in 
the course of many years settle in the ponds, thereby seriously de- 
creasing the pondage. 

3. Again many of the dams were built and originally used for 
sawing lumber. With the clearing away of the forest such of these 
dams as could not be diverted to other purposes were necessarily aban- 
doned and allowed to decay. 

4. Before the great milling industries of Minneapolis and other 
cities became so developed as to furnish the present largie proportion 
of flour for this and other states, many dams were used to grind the 
flour products neteded by the people of their neighborhood, but at 
present these small industries find it increasingly difficult to compete 
with the great corporations mentioned above. 

5. Another cau^ for the decline of the smaller water powers has 
come from rapid appreciation in value of the neighboring farm lands. 
In many cases the value of the flooded lands, for agricultural pur- 
poses, was greatly in excess of the value of the water power. This 
condition has naturally resulted in the purchase of many dams by 
the adjacent riparian owners followed by the destruction of the daia 
and the addition of its overflowed lands to the holdings of the farmers. 
But it must not be understood that all the many changes incidental 
to the development of the state have resulted alone in the detriment 
of the water power. With the waning of lumber and flouring inter- 
ests mentioned above, has come the development of many new anl 
varied manufactures all requiring power, while the decrease in freight 
rates has certainly contributed largely to their establishment. 

Probably the most important users of water power of recent in- 
stallation, ai^ the paper and woolen mills and the electric light and 
traction companies. The increased possibilities of water power due 
to the use of electric transmission are difficult to overestimate. This 
improvement renders it possible to generate power at a distant point 
where power is found in great quantities and transmit it to other 
localities where transportation or other facilities render it more valu- 
able. A good example of this fact is seen in the proposed develop- 
ment of about 10,000 horsepower at the little town of Kilboum on 
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the Wisconsin Eiver and its distribution in Madison fifty miles dis- 
tant as well as to the smaller cities between, now under construction. 

The cheaper generation of water power should result in the general 
supply of the electric light and power at a much cheaper rate than 
that which comes from steam dependent upon distant coal mines. In 
this connection it must not be overlooked that the tendency of the 
price of the coal is always to rise, due both to the increase in miners^ 
wages and the increasing difficulty of mining the coal. 

In order that the people, and not alone a few corporations, may 
profit by the cheapness of water power it is necessary that the charters 
granted to such corporations shall carefully guard the interests of the 
entire people. It is to be regretted that this has not always been 
done in the past. 

A second way in which the improvements of electric transmission 
of power is manifest is seen in the joining by wire of a number of 
relatively small powers on the same or adjacent rivers and the trans- 
mission of tlie combined power to the same central plant, where it 
can be used to greatest profit and economic advantage. In this way 
a number of relatively insignificant powers can be combined to pro- 
duce a valuable power. A good example for such a combination is 
found on Cedar Creek above Mayfield. 

UNDERGROUND WATERS.^ 

The source of water supply for the crystalline region, with the 
exception of some of the sandstones of the Keweenawan epoch and 
softer horizons of the Huronian, is restricted chiefly to the over- 
lying bed of drift. This area as a whole has a very poorly developed 
drainage. The water table in most cases lies near the surface. 
Deep wells are seldom needed in this sparsely settled region. Cool, 
soft, and comparatively pure water may easily be obtained from the 
numerous springs, small streams, ponds, rivers, and lakes. 

''Potsdam Sandstone. — The greatest of the rock water horizons of 
this area, and the one 'that universally furnishes a large supply of 
water, is the Potsdam sandstone, which nearly surrounds the crystal- 
line rocks. To the south and east this formation is the great source 
of the artesian waters found scattered over the district. On the north 
a few records show that waters from its beds rise considerably above 
the level of Lake Superior. The impervious interbedded shales of 



1 See bulletin 114, U. S. Geologrical Survey, page 283. 
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the formation furnish ideal conditions for a good artesian supply 
at many places within the outcrop area itself. The shales, though 
not every where present, often gives rise to several separate horizons 
of water-bearing rock. Wells of this nature may be found at Sparta, 
Whitehall, Uurand, and numerous other places in Wisconsin. Al- 
though the water from this formation does not reach the surface in 
many places, owing to the topography, it is always abundant, and 
may be depended upon as a supply for city purposes. On account of 
the advanced erosion and deep-cut valleys the entire Potsdam area west 
of Green Bay and north of Wisconsin Kiver does not obtain any ar- 
tesian water from beyond its own limits. Although water is abun- 
dant everywhere the artesian flows of this area are confined to the 
Missisjsippi Valley and jits deeply eroded tributaries — St. Croix, 
Chippewa, Trempealeau, La Crosse, Wisconsin, Kickapoo, and Bara- 
boo rivers — while on the east this artesian basin extends to Lake 
Michigan, and on the south 't passes under the Carboniferous depos- 
its. Whether artesian flows may be obtained depends largely upon 
the elevation above sea level. 

Lower Magnesian Limestone, — Along the eastern margin several 
water horizons are found above the Potsdam sandstone. Usually a 
sufficient supply for domestic use is obtained from the Lower Mag- 
nesian limestone, 50 to 100 feet from its top. In a few places this 
formation gives rise to flowing wells, which in some cases are caused 
by water from the Potsdam sandstone filling the cracks and fissures 
of the Lower Magnesian. 

St, Peter Sandstone. — The second greatest horizon of the area is 
the St. Peter sandstone. Although of less importance than the Pots- 
dam, it furnishes an abundant supply of good water in the eastern and 
southeastern portions of the district. Iforthward it becomes of less 
importance, as it thins out and in many places pinches out entirely. 
In the southwestern part of the district artesian wells have generally 
not been obtained as the rivers cut through well into this formation. 
However, in these parts the St. Peter sandstone always gives an abun- 
dant supply of water for domestic uses. 

Galen/1 -Trenton Limestone. — The Galena-Trenton limestone, like 
the Lower Magnesian limestone, yields, in most cases, sufficient water 
for dvimeslic rise. It is seldom necessary to sink the wells more than 
100 or 150 feet, and in so^ne cases a sufficient supply for small cities 
has been obtained at 75 feet. In some localities, notably north of 
Green Bay, this formation gives rise to flowing wells. In some cases 
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it appears that the water of this formation is obtained from the un- 
derlying St. Peter sandstone, the overlying Niagara limestone, etc. 

Niagara Limestone. — The [Niagara limestone, although hard, 
compact, and in places highly impervious, furnishes a copious supply. 
Water is usually obtained from fissures, joint planes, or crevices at 
a depth considerably less than 200 feet. The formation furnishes 
requisite artesian conditions, and in a great many instances, particu- 
larly along the eastern half of its extent, between Manitowoc and 
Milwaukee, many fine flows are obtained. 

Along the easterji margin of the district the artesian flows are con- 
fined to the vicinity ipf Lake Michigan and to a strip on each side of 
all the valleys. In the Green Bay and Eock Kiver basins are many 
of the flowing wells of the interior. The rapid weathering of the im- 
pervious Cincinnati shale has reduced this part of the area to such a 
level that artesian waters might rise to the surface. 

Lake Deposits. — Besides these deeper-seated waters and the waters 
coming from the lacustrine deposits along the shores of Lake Mich- 
igan and Lake Superior, the area is well supplied with shallow under- 
ground waters, commonly known as surface water. Surface wells are 
found by the score al^ over the drift area and yo^v in depths from 
10 to 80 feet, and in some case, as along the Kettle Kange in eastern 
Wisconsin, reach a depth of 300 to 400 feet. Many of these wells 
are not free from contamination, and during the last few years many 
have gone dry. In 1903, however, nearly all the wells formerly dry 
had a good supply of water. Along some of the larger streams water 
is obtained from the river-washed sand and gravel by sinking wells 
from 10 to 40 feet. Many of these are open or drive wells. 

Springs. 

Along both sides of the Kettle moraine glacial drift is the source 
of many fine surface springs and also of subterranean springs that 
feed so many of the small lakes. Other strong springs from the drift 
are scattered over the district. In the northwestern part of the area 
these strong springs flow from the drift overlying the trap rock and in 
many cases the water gushes forth in a small stream several feet wide 
and ()\er a i'oot deep. So strong are some of these that they have 
been utilized for water power, as at St. Croix Falls, where a 35-h >rse 
power mill is operated by the water from a spring. Springs have their 
source in the upper surface of the Cincinnati shale along the east 
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ridge of the Green Bay and Rock River valleys or along the contact 
of the Niagara limestone and the Cincinnati shale. The impervious 
shale stops the descending waters flowing through the fissured ITiagara 
limestone, and it escapes at the first opportunity, producing innumer- 
able springs, both great and small, along the entire extent of this 
marked and important contact. Much of the water from this source 
never comes to the surface near the contact but flows undei^ound 
through the sand and gravel beneath the red clay and gives rise to 
some of the fountains found east of Fond du Lac. The other im- 
portant horizons are confined chiefly to the contact of the Potsdam 
sandstone and Lower Magnesian limestone and to the contact of the 
Galena-Trenton limestone and the St. Peter sandstone. Li many 
cases in western Wisconsin springs also arise from various horizons 
of the Potsdam sandstone.^ 



1 Bulletin lU, U. S. Geological Survey, pp. 237 to 240. 
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TpPOGEAPIIY AND DkAIIs^AGE. 

The Milwaukee river rises in the glacial moraine knovm as the Ket- 
tle Kange at a point only eight miles distant from the southern end 
of Lake Winnebago. After a course of 100 miles in a southern di- 
rection, it empties into Lake Michigan at Milwaukee. The last 35 
miles of its length the river closely parallels the shore of Lake Mich- 
igan and at a distance of only one to four miles from it. The total 
area drained by the river is about 840 square miles. The following 
table gives a profile of the river. 



Profile of Milwaukee River. 



No. 



1 

2 

3 
4 
5 
6 
7 
3 
9 

10 
11 
12 
13 

14 
15 
16 
17 
18 
19 



Station. 



Mouth at Milwaukee 

North Ave. Dam, Milwaukee, fCDt 
North Ave. Dam, Milwaukee, crest 

Burleight St., Milwaukee 

Silver Spring Dam, foot 

Silver Spring Dam, crest 

Dam No. 3, foot 

Dam No. 3, crest 

W. y4. stake Sec. 7, T. 8 N., B. 22 

E 

Thiensville Dam, foot 

Thiensville Dam, crest 

S. E. 34 Sec. 1, T. 9, R. 21, E.... 
Ms mile S. of mouth of Cedar 

creek 

Stone Quarry Dam, foot 

Stone Quarry Dam, crest 

Woolen Mill Dam, foot 

Woolen Mill Dam, crest 

Grafton Flour Mill Dam, foot.. 
Grafton Flour Mill Dam, crest... 



"Oistance. 



From 
mouth. 



Miles. 



Batween 
points. 



Miles. 



Eleva- 
tion 
above 
sea level. 



Feet. 



Descent- between 
points. 



Total. 



Feet. 



Per 
mile. 



Feet. 



0.0 
3.0 




581.3 
581.8 




3.0 


0.5 


3,0 


0.0 


695.8 


14.0 


4.0 


1.0 


600.0 


4.2 


10.0 


6.0 


820.0 


20.0 


10.0 


0.0 


623.0 


3.0 


11.0 


1.0 


623.5 


0.5 


11.0 


0.0 


639.5 


6.0 


13.5 


2.5 


640.0 


10.6 


18.5 


6.0 


647.2 


7.2 


18.5 


0.0 


653.1 


5.9 


23.0 


4.5 


660.0 


6.9 


25.0 


2.0 


6B0.0 


20.0 


28.0 


8.0 


693.2 


13.2 


28.0 
28.4 




702.2 
704.7 


9.0 
2.5 


0.4 


28.4 
28.6 




715.7 
718.7 


4.0 
3.0 


0.2 


28.6 




7^.0 


13.3 





.15 



4.2 
3.3 



0.5 



4.1 



1.5 
10.0 



6.0 
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Proflle of Milwaukee ^^r«r— Continiied. 



No 



Station. 



90 

21 
22 

28 

25 
26 

27 
28 
29 
df> 

31 

32 

38 

m 

37 
3R 



40 

41 
42 

43 



Saukville 

s^ite of old dankville dam 

C, M. ft St. Bridgren, of Sauk- 
ville 

N. Unc. Sec. 34, T, N., R. 21 E.. 

Fredonia dam, foot 

Fredonia dam, crest 

N. E. V4. Si. E. 14 Sec. «. T. 11, 
R. 21 E 

Newbergr dam, foot 

Newbergr dam, crest 

My ra 

N. E. 14 S. E. 1/6 Sec. Id, T. 11 
N., R. 20 B 

1 mile east of West Bend dam, 
foot of 

1 mile east of West Bend dam, 
crest 

C. k, N. W. Ry. crossing. West 
Bend 

West Kend Dam, foot 

West Bend Dam, crest 

Barton r)am, foot 

Barton Dam, crest 

C, N. W. Ry Bridge 

Highway Bridge 2 miles sonth of 
Kewasknm 

Kewasknm Dam, foot 

Kewasknm Dam, crest 

Ry. Bridge 4 ml. north of Kewas- 
knm 

Ry. Bridge; Sec. 22, T. 14 N., R. 
IH K 



Distance. 



From 
moatti. 



38.7 
34.4 

36.7 
41.0 
42.4 
42.4 

48.5 
50.5 
50.5 
54.5 

58.5 

60.5 

60.5 

fil.5 
62.0 
62.0 
63.5 
63.5 
^.1 

68.5 
70.5 
70.5 

74.5 



Between 
pviutii. 



5.1 
0.7 

4.3 

1.4 



6.1 
2.0 



4.0 
4.0 
2.0 

0.0 

1.0 
0.5 
0.0 
1.5 
0.0 
0.6 

4.4 
2.0 

0.0 

4.0 



Eleva- 

cioa 

above 

sea leTei. 



Deaceat between, 
point d. 



744.3 
747.2 

751.0 
773.4 
T76.0 
781.2 

aao.o 
aB4.a 
an .3 

855.2 

800.0 

876.0 

883.0 

883.3 
890.3 
901.6 
902.0 
913.2 
913.2 

921.6 
941.5 
950.1 

968.0 

1,018.0 



Total. 



12.B 
2.4 

3.8 

22.4 

2.8 

5.2 

38.3 

U.9 

6.4 

13.9 

4.8 

16.0 

7.0 

0.3 
6.9 

11.4 
0.4 

11.2 
0.0 

8.4 

19.9 

8.6 

7.9 



Per 
mile. 



2.6 
3.5 

1-7 
5.2 

1.9 



6.3 
7.5 



3.5 

1.2 
8.0 



0.3 

13.8 

0.03 



0.0 

1.9 
10.0 



2.0 



Aothorlty : 4, 5, 9, 12, 18, 26, 30, U. S. G. S. Topofirraphic mans. 42 and 43 C. AN. W. Ry. The 
remainder were determioed by spirit levels ran from railroad datam by L. S. Smith and Ray 
Owen. 



Of tlic '570 feet fall between the crest of the Kewaskum dam and 
th(! iiK'iith of the river only 122 feet are now developed. It will be 
.'■ceil i'roiri tlie followin<( deseription that over 100 feet more could be 
eliciipiy developed by building nine new dams and raising six of the 
j)resent dams. 

'Y\u\ valley trav(»rsed by this river is underlaid by the ^N^iagara 
liinotone wliieh ero])s out frequently in the bed of the river. The 
aveijiire fall of the river south of Kewaskum is 5.2 feet per mile quite 
unifonnlv distributed. 
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While the size of this river does not entitle it to be ranked among 
the large rivers of the state, its steep gradient, over 5 feet per mile 
and strategic location in so fertile and populous a region should 
make its many water powers of unusual value. The increasing dif- 
ficulty which the owners of the water powers have experienced in 
maintaining their dams in times of flood, together with the excep- 
tionally low price of steam coal, due to cheap water freights, have to 
a great extent neutralized the natural advantages stated above. A 
large proportion of the water powers are at present unused and many 
of the remaining dams are greatly in need of repair. The following 
detail description of the water powers was derived from an actual sur- 
vey supplemented by a study of the United States Geological survey 
topographic maps of the river valley. 

Watee Powers. 

MilvMuJcee. — The first dam is situated in the city of Milwaukee 
about three miles from the mouth of the river. It is a stone dam 
432 feet long and 14 feet high. Thirty years ago it was used to run 
a mill but was purchased by the city of Milwaukee and is now used 
to store water for flushing a sewer and for boating and bathing. It 
backs the water about 1^ miles. 

North Milwaukee Dam. — The second dam is located about seven 
miles above the Milwaukee dam. It is a timber dam 180 feet long 
with stone abutments and foundation and formerly developed a head 
of about 4 feet. In March, 1905, a freshet washed out around this dam 
and it is reported that the property will be sold at sheriff's sale. Tur- 
bines of 45 horse-power are installed. Steam power is also used. 
The present owner is the Silver Spring Milling and Manufacturing 
Company. This mill backs the water up about one mile to the next 
dam. 

The third is a timber dam, 200 feet long, in good condition. Sixty 
horse-power turbines under a six foot head are used to run a flour 
and grist mill. This head could not be increased. The owner Is 
Steffen Pieron. 

Thiensville Dam. — In the 7.5 miles between Thiensville and dam 
number 3 the river falls about 17 feet, none of which is improved. 
The topographic map of this stretch indicates that at least six feet of 
this fall could be improved at reasonable expense. 
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At Thiensville a timber dam 210 feet long, built in 1843 develops 
a head of 6.5 feet. Three 56 inch turbines develop about 100 horse- 
power, used to run a flour and grist mill owned by P. J. Kroehnke. 
By flooding about 200 acres an additional head of two feet could be 
developed. The dam is in excellent condition, but was washed out 
in 1886. 

Six and one-half miles above Thiensville, Cedar Creek joins the 
main river from the west adding a drainage area of 100 square miles. 
Although the river falls about 35 feet in this length, good dam sites 
are lacking because of the uniform flatness of the country. A head of 
about 10 feet could be secured by a dam about 1,000 feet long on the 
east and west quarter line of S'ection 6, Township 9 North, Range 
22 East, and possibly also just below the mouth of Cedar Creek. 



GEAFTON POWEKS. 

In Sections 19 and 30, Township 10, Xorth, Eange 22 East in ii 
distance of about 1.5 miles from Grafton southward there is a fall of 
about 40 feet between high banks. Of this fall 36 feet have been 
improved by these dams, the lowest of which is the: — 

Milwaukee Falls Lime Company Dam. — This is a rock filled dam, 
90 feet long, developing a head of 9 feet. It lacks about 2 feet of 
backing the water to the foot of the next dam above. The power is 
used to compress air for drilling in a near-by stone quarry and is 
owned by Edward Moellen, Grafton, Wisconsin. Formerly, this dam 
was two feet higher but the owners of the dam above compelled the 
owner to lower it 2 feet as a result of a lawsuit. 

Sh\^,hoygan Knitting Company Dam. — The middle dam is located 
only 1,800 feet above the last described dam. It is a plank and 
stone dam, 140 feet long, developing a head of 12 feet. Only one 60 
inch turbine has been installed. The power is owned by the She- 
boygan Knitting Company and is leased to the Wisconsin Hosiery 
Mill. The dam is in good condition. 

Upper Dam. — Only 1,000 feet above the middle dam is located the 
upper dam at Grafton, a crib dam 160 feet long. This dam supplies 
]>ower fqr a grist mill located near the west end of the dam and also 
the Badger Woolen Hills located a little further down stream on the 
same race. The grist mill is owned by L. K. Euck. The power is 
furnished by a 48 inch turbine under a 14 foot head. The owners 
of the flour mill report that they are entitled to three-quarters of the 
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water. The Badger Woolen Mill is run by an old style 48 inch tur- 
bine under a head of 15 feet. The dam and mills are in good condi- 
tion. The banks are high enough to allow of several feet being added 
to the dam without overflow. 

Saukville Dam, — In the 5 miles between Saukville and Grafton 
the river fall is only 15 feet. The river has low banks for this entire 
distance. I'ormerly a timber dam 200 feet long with a head of 6 
feet was maintained at Saukville but the freshet of April, 1905, 
washed out the dam. The mill has not been operated for many 
years previous to 1905 and at the present time its roof has fallen in. 
Fredonia Dam, — Between Saukville and Fredonia there are sev- 
eral good unimproved dam sites all located in the upper four miles. 
A dam with a 7 foot head was once located in Section 3, Township 
North, Eange 21 East, but the mill burned down. At the south line 
of Section 9, To^vnship North, Eange 21 East, a dam 200 feet wide 
with a levee of same length would develop a head nearly 15 feet. 

From the foot of the Fredonia dam to the bridge at Saukville, a 
distance of 185 miles the river falls 31 feet. At Fredonia a dam, 225 
feet long with one 44 and one 48 inch turbine under a head of 5 feet, 
furnishes the power for a flour and feed mill. The owner, J. P. Pal- 
lanch has a charter for a 7.5 foot dam. Two-thirds of this dam is 
built of timber and stone and one-third of stone and concrete, all in 
the first class condition. 

Newhurg, — Two miles above Fredonia the North Branch of the 
Milwaukee Kiver joins the main stream adding about 180 square 
miles of drainage area. In the eight miles between the foot of New- 
burg and the crest of the Fredonia dams the river falls a total of 54 
feet the greater part of which is concentrated in the upper half of this 
distance. At the i^resent time none of this fall is developed,^ but the 
larger part of this fall could be developed by the following three dams. 

(a) A dam about a half mile below the mouth of the North 
Branch about 250 feet long with a short levee would develop from 10 
to 15 feet, but would flood considerable meadow land. 

(b) A still shorter dam above the highway bridge near the south 
line of Section 31, Township 12 North, Eange 21 East would develop 
15 feet without any considerable flooding. 



i Authority for this statement is the United States Geologrieal Survey topographic 
map. 
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(c) A short dam in the southeast quarter of Section 6, Township 
11 i^orth, Kange 21 East Would develop about 12 feet without serious 
flooding. 

Just above the bridge at INewburg is a timber dam 135 feet long 
and 8 feet high owned by Schumer and Stahl. This dam was first 
built in 1850 and partly rebuilt 12 years ago. The dam was repaired 
in the summer of 1905 and is now in good condition. The power 
is used to run a feed mill and saw mill both on the same race. At the 
feed mill two 42 inch and one 26 inch turbines are installed while at 
the saw mill the power is generated by two 42 inch and one 20 inch 
turbines all under a head of 12 feet. It seems likely that nearly two 
feet could be added to the height of the dam but considerable land 
would be thereby flooded. 

In the ten miles above the foot of Newburg dam the river has a 
grade of 4 feet to the mile. For the entire distance the river has a 
sinuous course between comparatively low bauks with little opportu- 
nity for a dam site. 

WEST BEND POWERS. 

In the next stretch of three or four miles the river changes from 
a southern to a nearly eastern course and in doing so breaks through a 
glacial moraine. This resulted in a fall of about 10 feet to the mile 
for this distance and originally included several rapids, now improved 
by three dams, located at Barton, West Bend, and one mile east of 
West Bend. The last will now be described. 

This is a timber dam about 260 feet long including wings and in 
December, 1905, had a head of 7.3 feet. The banks are high and at 
least 3 feet could be added to the present head without flooding or in- 
terfering with the West Bend dam. The power was formerly used to 
run a flour and feed mill but at the present time is not running. 

One and a half miles above this mill is located the West Bend dam 
and mill owned by Adam Kuchlthau. This is a timber dam 180 feet 
long and 8 feet high and is in good condition. The water is delivered 
to the mill by a long race which increases the head to 11 feet. This 
head could not be raised, as at present it backs the water nearly to the 
dam above at Barton. 

One 90 inch and one 50 inch turbine furnish the power for both 
the flour mill and the city electric light plant, the latter supplemented 
by steam when needed. This dam has the largest pondage of any dam 
on the river. 
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Barton Dam, — This dam is located only a little over a mile above 
West Bend, and like the latter dam is only a few rods from the Chi- 
cago and Northwestern Kailroad. The stone and timber dam is 170 
feet long and is now in good condition. With one foot of flash boards 
it develops a head of about 12 feet. The turbine installation consists 
in three Laffel wheels 48, 42, and 30 inches in diameter. The power 
is used to run a flour and feed mill owned by William F. Gadofw. As 
the banks are high the dam could be raised two feet without flooding. 
This would back the water to the site of the next dam above. The 
drainage area at this point is 160 square miles. 

Young America. — Only a mile above Barton was formerly located, 
the Young America dam. This mill had a head of about 8 feet, but 
the dam is now out and both mill and town deserted. 

Kewaskum Dam. — ^From the crest of the Kewaskum dam 7 miles 
above Barton to the crest of the Barton dam the river falls a total 
of 37 feet. Only 7 feet of this is at present developed and even that 
is not used. The river flows between low banks with few dam sites.. 
The best dam site in this distance is that at Young America described 
above. A fairly good dam site is located just above the highway 
bridge two miles south of Kewaskum. A short dam would here de- 
velop a head of about 10 feet. j 

At Kewaskum an earth and timber dam 130 feet long i^i fair con- 
dition develops a head of 8.5 feet. A 54 inch turbine was here in- 
stalled 30 years ago and used to run a grist mill. The mill property 
belongs to Backus and Stark, but at present no use is made of it. T'he 
drainage area above Kewaskum is 100 square miles. 

Tributaries. — The principal tributaries of the Milwaukee river are 
Cedar Creek, East Branch, and Menominee rivers. In general, it 
may be said that the gradient of the tributaries is greater than that 
of the main river. 

Tributaries of Milwaukee Eiver. 

cedar creek. 

Cedar Creek has a drainage area of 100 square miles. Its source 
is in Cedar and Little Cedar Lakes at an elevation of about 1,030 
feet and after an easterly course of thirty miles joins the Milwaukee 
river near Codarsburg at an elevation of about 685 feet. Of the total 
fall of 350 feet about 250 are concentrated in two short stretches, 
about 140 feet being located in the 2.5 miles from Cedar Creek east- 
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ward and 108 feet in the 4.7 miles about the mouth. The lower con- 
centration occurs in the Niagara limestone, but the upper consists 
in boulder rapids where the river breaks through the terminal 
moraine. 

The following table gives a profile of the entire river. 



Profile of Cedar Creek. 



No. 



1 

2 



5 

G 

7 

S 

9 

10 

11 

12 

13 

14 

15 

16 
17 

18 

19 
20 
21 
29 
23 
24 
25 
26 



Description of station. 



Distance 

from 
mouth. 



Mouth of river, Cedarburg 

Sec. 35, T. 10 N., R. 21 E. foot 

dam 

Sec. 35, T. 10 N., R. 21 crest, 

dam 

Backwater of, above dam : 

K. V4. post sec. 26, T. 10 N., R. 21. 

E 

Dam 2, nail factorj-, below 

Dam 2, nail factory, cre"^t 

Dam, 3, Columbian, below 

Dam 3, Columbian, crest 

Backwarer, dam No. 3 

Dam No. 4, Flouring-, below 

Dam No. 4 Flouring, crest 

Dam No. 5 Woolen, below , 

Dam No. 5 Woolen, crest 

N. E. cor. sec. 9, T. 10 N. R. 21 

E 

Center S. 5, T. 10 N. R. 20 E 

C. & N. Ry. crossing, s. of Jack 

son 

E. & W. % line Sec. 6, T. 10 N., 

R. 20 E 

Dam No. 6, Mayville 

E. line Sec. 14, T. 10 N., R. 20 E. 

Cedar Creek, dam 

Little Cedar Lake, outlet 

Little Cedar Lake, outlet 

Big Cedar Lake, outlet 



Miles. 

0.0 

1.0 

1.0 
1.5 

2.8 
3.0 

3.0 
3.3 
3.3 
4.0 
4.5 
4.5 
4.7 
4.7 

9.9 
20.4 

21.2 



Distance 
between 
stations . 



Miles . 



1.0 

0.0 
0.5 

1.3 
0.2 
0.0 
0.3 
0.0 
0.7 
0.5 
0.0 
0.2 
0.0 

5.2 
10.5 

0.8 



22.7 


1.5 


23.2 


0.5 


24.2 


1.0 


24.7 


0.5 


25.2 


0.5 


25.3 


0.1 


27.7 


2.4 


2D. 2 


1.5 


30.7 


1.5 



Elevation 

above sea 

level. 



Feet. 



Descent between 
points. 



Total. 



Feet. 



Per mile. 



Feet. 



685. If: 






687. 


2.0 


2.0 


699.5 


12.5 
0.0 




1 699.5 


0.0 


1 

720.0 


20.5 


16.0 


729.7 


9.7 


48.5 


753.3 
754.0 


23.6 

0.7 




2.3 


7G5.0 
765.0 


11.0 
0.0 




0.0 


767.3 


2.3 


4.6 


781.4 


4.1 




781.4 


0.0 


0.0 


793.4 


12.0 


0.0 


820.0 


26.6 


5.0 


840.0 


20.0 


1.9 


847.0 


7.0 


9.0 


800.0 


13.0 


9.0 


88"}. fl 


20.0 


40.0 


900.0 


20.0 


20.0 


940.0 


40.0 


80.0 


1>80.0 


40.0 


8J.0 


1,000.0 


20.0 


20D.0 


1,030.0 











Author ty: No. 1 and 15, 16, 18, 19. 20, 21, 22; V. S. G3ol. Survey Top. Map. 2—14, levels run 
by L. S. Smith. 17, C. & S. W. Ry, 



That part included in the lower 5 miles was sun'eyed, the re- 
mainder is based upon the United States Geological Survey topo- 
graphic map and railroad levels. 
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CEDAKBUEG POWERS. 

(1) The first dam, located about one mile above the mouth of 
Cedar Creek is about 100 feet long and 7 feet high. The water is 
conducted through a long race and delivered to a flour mill owned by 
Kroehnke Brothers. One 48-inch turbine works under a head of 13 
feet. 

(2) One quarter mile above the Chicago, -Milwaukee and St. Paul 
Kailroad bridge over Cedar Creek in a very narrow limestone gorge 
is located a dam with a head of 245 feet used to run a nail mill. An 
additional 10 feet could be developed by moving this dam down 
stream about 1,000 feet. 

(3) Only a few rods above this mill is a short stone and timber 
dam producing a head of 11 feet used to nm the Columbia flour mill. 
Three turbines of about 60 horse-power are here installed. 

(4) The Cedarburg Flour Mills is located about 80 rods above 
the Columbia Mill. A dam 10.5 feet high develops a head of 13 
feet. One 40 inch turbine is installed. The power is owned by 
Ruck Brothers. 

(5) About a half mile above the last named dam is located the 
Cedarburg Woolen Mills. A 40-inch turbine under a 12 foot head 
furnishes part of the power for this mill. The company also use 
two steam engines, one 35 and one 65 horse-power. 

This is the last dam in this river in use to-day. The above 5 
dams are seen to develop a total of 72.5 feet of an actual fall of 108 
feet in 4.7 miles of river. 

Above the Woolen Mills, the river continues toi fall fast, so that 
one additional dam of 12 or 15 foot head could probably be put in 
above the back water of the woolen mill dam. 

Four miles above Cedarburg the river valley widens out while the 
river gradient is also greatly reduced. The total fall between the 
Eailroad bridge south of Jackson and the Cedarburg Woolen Mill, a 
distance of 16 miles, is only 53 feet and nearly all of this in the 
lower half of this distance. 

In the four miles above the Jackson railroad bridge the river 
descends over 150 feet furnishing many good dam sites. Formerly 
there were six dams with heads of 15 to 22 feet but at present several 
of the mills have burned down and none of the dams are utilized for 
power. 
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These dams are not subject to the high floods of neighboring 
streams because of the controlling effect of the lakes abova By con- 
necting these powers by electricity a valuable power could be pro- 
diuced. Mr, Dow Maxon of West Bend is largely interested in this 
property. 

MEXOMIXEE EIVEK. 

This river has a length of about 30 miles and a drainage area of 
130 square miles. The following profile shows the fall in detail. 
The average fall is 10 ieet to the mile with two concentrations located 
at Wauwatosa and at Menominee Falls of about 60 and 24 feet re- 
spectively. The low water flow is very small. 

Menominee Falls, — At one time there were three or more dams at 
Menominee Falls located only 20 or 30 rods apart but at present only 
one dam is utilized. This dam is used to run the Menominee Falls 
Roller Mills, owned by W. F. Lepper and Company. The lower 
dams were used to run a saw mill and sash factory. 

Wauwatosa Dam, — This water power, known as the Wauwatosa 
Milling and Lumber Company, is owned by Velgesen and Hardey. 
One 20-inch turbine is used under a 17 foot head for grinding feed 
ajid sawing cord wood. The banks are high enough to allow for a 
large increase in the head on this dam. 

Profile of Menominee River (BvsLnch of Milwaukee). 



No. 


Description of Station. 


Distance. 


Elevation 

above 
sea level. 


Descent between 
points. 


From 
moutli. 


Between 
points. 


Total. 


Per 
mile. 


1 


Mouth of river, Milwaukee 

St. P. Ry. bridge, N. E. ^ S. 26, 
T. 7 N.. R. 21 E 


1 

Miles. 
0.0 

4.0 

6.5 

7.0 

10.7 
12.2 
15.0 

16.5 

21.5 

27.0 


Miles. 
0.0 

4.0 

2.5 

0.5 

3.7 
1.5 
2.8 

1.5 

5.0 

5.5 


Fpet 
581.3 

005 

639 

663 

680 
700 
730 

740 

836 

854 


Feet. 


Feet. 


2 


13.7 

34 

24 

17 
20 
20 

20 

96 

18 


3.4 


3 


St. P. bridge, below dam, Wau- 
watosa 


13.7 


4 


N. W. % S. W. %, S. 21, T. 7 
N.. R. 21 E 


48.0 


b 


S. W. V4. N. E. ^, S. 17, T. N., 
R. 21 E 


4.7 


6 

7 
8 


S. line S. 6, T. 7 N., R. 21 E 

N. line S. 36, T. 8 N., R. 20 E.... 

E. & W. V4. line S. 19, T. 8 N, R. 21 

E 


13^3' 
7.1 

13.3 


9 


C. M. & St. P. bridge, Menomo- 
nie Falls 


19.3 


10 


C. & N. W. Ry. bridge near Ger- 
mantown 


3.3 









' Authority : 1. U. S. Lake Survey ; 2, 3, 9, C, M. & St. P. Ry. ; 4-8, U. S. G. S. Topog. Map : 10 

C. &N. W. Ry. 
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'Northeast "branch of Milwaukee Rivers^The following water powers are re- 
ported on this tributary. 





Owner's Name. 


• Turbines. 


Business. 




Locality. 


Head. 


H. P. 




Cascade 


A. J. Lammers. 

Wm. Timm 

Leo Arimond.. 


13 
16 
15 
10 
8 
4 


20 
20 
78 

20 
15 


F eed mill. 
Feed mill. 
Electric light. 
Undeveloped. 
Feed mill. 

Saw mill (not running 
Saw mill. 
Grist mil. 
Flour mill. 

do 
Saw mill. 

Flour mill. 




Cascade 




Dundee 




Section 20, T. Lyndon 




Sec. 17, T. 13, N.. R. 21 E 


Mrs. B. Young . 
Aug. Capell ... 




Sec. 8, T. 13N., R, 21 E 


.) 


N. E. Sec. 26, T. 13 N.. R. 18IE1 




Ashford 










New Castle 










Jersey 










Eblesville 










Sec. 26,T.14, R.15E 










Random Lake 





















Railroad Facilities. 

The Milwaukee river has exceptioiLally good railroad facilities. 
The lower half of the river is paralleled by both the Chicago, Mil- 
waukee and St. Paul and the Chicago and ^N'orthwestem railroad, 
the former on the right and the latter on the left side of the river. 
Between Kewaskum and West Bend the Chicago and Nojrthwestem 
railroad follows the river very closely leaving only that part of river 
lying between West Bend and Fredonia unserved by railroad. 
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SHEBOYGAN RIVER. 



Geology and Drainage. 

Sheboygan and Manitowoc Rivers rise within two or three miles 
of the east shoire of Lake Winnebago at ^n elevation of about 400 
feet above Lake Michigan, The western slope of this divide is very 
precipitous due to the erosion of the shales exposing ledges of lime- 
stone. Almost the entire area is underlayed by the Niagara limestone 
which, however, is deeply covered by the glacial drift. 

The Kettle range creases the drainage in about the middle of the 
river's course and in a direction parallel to Lake Michigan. In 
crossing this range of hills, the Sheboygan River is compelled to take 
a very circuitous course to the northward, thence east across the range 
and southward again before starting on its final course eastward to 
Lake Michigan. 

The total drainage area of the river is 380 square miles, but 
Onion River does not join the main river until within five miles of 
Lake Michigan, while Mullet River, a still larger tributary, joins 
the Sheboygan less than two miles above the mouth of the Onion. 
These two facts lessen the importance of the Sheboygan as a power 
producer. 

PALL OF THE EIVER. 

In the 40 miles between Kiel and the mouth of the river, the 
total fall is 306 feet, or an average of 7.6 feet per mila The larg- 
est and most important concentration of fall is located between the 
mouths of Mullet and Onion Rivers. This fall at present amounts 
to 42 feet. Its occurrence there, has no doubt determined the loca- 
tion of the city of Sheboygan Falls. A survey of the river from this 
point to the mouth was made in November, 1906. 

The following profile gives witih considerable detail the gradient of 
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the main river. There is reason for the belief that the fall in the 
two tributaries, Mullet and Onion Kiver, is quite as great as in the 
parent river. 

Profile of Sheboygan River, 



No. 



1 

2 

3 
4 

5 

6 

7 
8 
9 
10 
11 
12 
18 
14 
15 
16 



Station . 



Mouth of river 

R.R. bridge, W. Lina Sec. 2, T. 15 N., 

R. 23,E 

Highway bridge, center of Section 28 
N.E.H. S. W. k, Sec. 29, T. 15 N., R. 

23, £ .... 

S. E. %, S.E. H, Sec. 30, T. 15 N ,R. 

23,E 

S. E. ]^, N. W. %, Sec. 31, T. 15, N., 

R. 23, E 

150 feet below Ooion R 

Lower Dam Sheboygan Falls, foot. ■ 

do crest . 

Upper Dam, Sheboygan Fails, foot 

do crest. 

Kiel, below dam 

Kiel, above dam 

Sec. 6, T. 16N.,R. 21 E 

Sec. 18, T. 16N.,R. 21E 

Bast of St. Cloud 



Distances. 


From 
mouth. 


Between 
points . 


Miles. 


Miles. 


0.0 

3.0 
3.5 




3.0 
0.5 


5.7 


2.2 


10.3 


46 


12.0 
13.3 
13.5 


1.7 
1.3 
0.2 


13.7 


0.2 


40.0 
40.0 
48.0 
45.0 
54.0 


26.4 

■•••••■ •••• 

3.0 
2.0 
9.0 



Elevation 

above sea 

level. 



Feet. 
581.2 

581.28 
584.28 

589.28 

608. 

611.60 

617.44 

634.57 

6J1.18 

651.38 

659.68 

877. 

887. 



Descent between 
points. 



Total. 



Feet. 



.08 
3.0 

5.0 

18.7 

3.6 

5.84 

17.18 

16.61 

0.2 

8.3 

117.8 

10. 



Per mile. 



Feet. 



0.03 
6.0 

2.3 

4.1 

2.1 

4.5 

85.6 

1.0 

4.4 



Authority: Points 1—11, levels by J. Donohue under the direction of L. S. Smith. 12—15, 
Chicago, Milwaukee and St. Paul Railway. 16, Chicago and 'North Western Railway. 



Water Powers. 

j^o other river in the state of equal size, thus far investigated, has 
SO many developed water powers as has Sheboygan Kiver. While 
no one single power has any great importance, the general distribu- 
tion of over 30 water powers in the county is a matter of considerable 
importance. The number 'of powers which have been allowed to go 
back to a state of nature is remarkably small, considering the high 
value of farm land in this locality. 

Many of the existing powers could easily and cheaply increase 
their developed head as well as profit by the installation of improved 
modem turbines. 

The following tabulation gives the most important facts regarding 
these powers which is available. 
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Water powers on the Sheboygan River and tributaries. 



River. 



Onion 



.. do 

.. do 
.. do 
.. do 
.. do 



. . do . . . 
. . do T . . 
.. do ... 
..do .. 

Mallet 
.. do ... 
.. do ... 
.. do ... 

. do ... 



• • • • I 



do 

..do 

. . do 

Sheboygan, 



.... do 

.... do 
.... do 
do 

do 

. . . do 

.... do 
.... do 

do 

do 

— do 



Location. 



S. W. S. W.,S. 1, T. 12, R.22 E.. 

S. W.K.W^S.12,T.12, fi.22E. 

Hingliam 

Waldo 

Winooski 

% mi. E. of Hinghaiii 

S. E. of N. E , S. 32, T. 12, R. 22E 
S. E. S. E., S. 26, T. 12, R. 22 E.. 

Sec. l.T. UN., R. 22, E 

Sec. 12, T. UN., R. 22 E 

Sec 27, T. 15 N, R 21 E 

Three miles above Piymonth — 

PlymoQth 

do 

Glenbeulah 



Turbines. ! 



Head B. P. 



12 

11 
12 
10V4 



8 

15 
10 



Greenbash 

do 

Sec..H5, T. 15 N., R. 22 E. 
Sheboygan Falls 



do 



do 



Sec. 26, T. 15N., R 22 E 

Sec. 6, T. 15 N. R. 22 E 

Sec. 19, T. 16N , R. 22E 



Millhome. 
Rockvilie. 



Kiel 

Mt. Calvary 

Sec. 21, T. 15 N., R. 2: E . 
Sec. 22, T. 15 N., R 22 E. 
Sec 27, T. 15N.,R. 22 E.. 



14 

16 
12 

8 

9 

9 

16 

16 

9 

8 

8 
14 

t 
10 

11 
14 

9 

10 

5 



Ovmer. 



Used for. 



65 
70 



35 



33 



40± 
75 
70 



18 

40 



Harvard Gid- 

dings j 

Mr. Dmssel j 

J.W. Hyck&Son' 
S. E. Wierman ..| 



Mrs. Henry Ho- 

bart 

Christ Flaig 

James Lammers. 



G. Pfuffer 

P. Brickhaner . . 

G. PfuflEer 

B F. Avery 



680 
110 

49 

50± 
50± 

44 

50 

50 
40 
65 
54 
35 



Frank Avery 
R. Herrling . 



Not ased now. 

do do 

Flour and feed. 

do do 



Saw mill. 
Dam gone. 
Feed mill. 
Undeveloped, 
do 

do 

Flonr mill, 
Abandoned at 

present. 
Flonr and feed. 
Saw mill. 



Brickner Woolen j 
Mills 

R. H. Thomas & 
Sons 

Chas. Kroeger . . . ' 

I 

C. H. Schnltz.... 
Arpke Bros 

W. Eikhoff 



Kiel Flour Co 
Frank Bean . . 
Wm. Dassow. 
H. S. Goodwin 
Chas. Kroeger 



Manuf . woolens. 

Roller mills. 
Saw mill. 

Flour and feed . 

Flour and saw 

mill. 
Flour and feed . 
Flour and saw 

mill. 
Flour mill. 

do 
Flour and feed. 
Not used, 
do 
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MANITOWOC RIVER. 



Geology and Drainage. 



The geology of the Manitowoc Eiver valley is simliar to that of the 
Sheboygan. Like Sheboygan Eiver, it rises within three miles of the 
eastern shore of Lake Winnebago and joins Lake Michigan only 
after a very circuitous course due largely to the difficulty of pene- 
trating the glacial moraine in this locality. 

This river has a total drainage area of about 505 square miles, 
which is 125 square miles more than that of Sheboygan Kiver. 

Fall in the River. — As the river is crossed by railroads but a few 
times, detail knowledge concerning its fall is lacking. From the 
following data, it is seen that, in the upper half of its length, the 
river has a comparativly flat gradient, viz. : 2.7 feet per mile. In 
the last 26 miles of its course, however, its fall is 8.3 feet per mile, 
which should insure many chances for the development of power. 

Profile of Manitowoc River. 





Station. 


Distance . 


Elevation 

above 
sea level . 

■ 


Descent between 
points. 


No. 


From 
mouth. 


Between 
points . 


Total. 


Per mile. 


1 


Mouth of River 

S. W. H,. S. W. H Sec. 31, T. 19 N, 

R.22E. (West of Valders) 

Chilton, C, M. & St. P. Railway 

Bridge 


Miles. 
0.0 

26 

41 


Miles. 


Feet. 
581.20 

797 00 

847.00 


Feet. 


Feet. 


i 2 
3 


26 

18 


215.8 
50.0 


8.3 
2.7 











Developed water power on Manitowoc River, 



River. 



Manitowoc 

» k 

South Branch, Mani 

towoc 

South Branch, Mani 

South Branch, Mani 

towoc 

Branch River 



Location . 



Manitowoc Rapids.. 

Oslo 

Clark Mills 

Cato Falls 



Gravesville . 



Hayton. 



Chilton... 
Lenaville 



Turbine. 



Head H. P 



7 
12 



25 



100 

100 

50 



42 



Owner. 



Ourada Brothers. 
Stephenson Bros. 
Wm. Weinke 



Used for. 



Dumke & Rasch. 



Grist Mill. 
Flour and Woolen, 
Flour Mill. 
Abandoned. 

Sawmill. 

Floui. 

Fl'^nr, Feed. 
Four. 
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ROCK RIVER. 



TOPOGR^VPHY AND DRAINAGE. 

The Rock Kiver occupies the southern half of a depression thai 
extends from Green Bay and Lake Winnebago southwestward to the 
southern limit of the state. About twenty miles north o(f the state 
line this valley is interrupted by the glacial drift of a moraine 
known as the "Kettle Range," a moraine which also forms over half 
of the eastern boundary of the valley. A series of ledges and cliffs 
extend alooig the western side of the Kettle Range and overlook the 
extreme northern sources of the river. 

The drainage immediately north of the Rock Valley is into Lake 
Michigan. The total drainage area of the river above the state line 
is approximately 3,500 square miles. This does not include the 
valley of the Sugar and Pecatonica rivers which join the main river 
a few miles below Beloit. The Rock Valley has an extreme length 
and width of 85, and 65 miles, respectively. '"The surface is moder- 
ately hilly varying from 750 feet where the river enters the state of 
Illinois to 1,100 feet above the sea on the crests of the Kettle Range. 
The rise from the interior of the valley is gradual, and usually the 
hilltops are not more than 100 feet above the intervening valleys. 
This low uneven topography has led to the formation of an intri- 
cate tributary system with numerous spring fed lakes."^ These lakes 
occur chiefly in an eastern and western group, the former comprising 
about 20 lakes with an aggregate area of 11 square miles and the 
latter grouj) including 5 lakes with a total area of 13 square miles. 
Lake Kosbkonong, an expansion of Rock River, is the only body now 
controlled in the interests of manufacturing. Its area is 23 square 
miles. The controlling dam is -1 miles below the real foot of the 
lake. The total cost of this dam, land damages, etc., was $30,000, 



1 Bulletin in 44 United States Bureau of Forestry. 
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and was borne by the following water powers in the proportions 
stated; Janesville 29.5 per cent, Beloit 29.5 per cent, Koiekford 25 
jier <3ent, Rockton 16 per cent. The lake can be dra\vn down 5 feet 
through a 40 foot gate opening. In time of low water the lake is 
drawn upon to the extent of 15 per cent of the correspO(nding river 
below. The capacity of the lake could be very greatly increased. 
Mr. Frizell states that there is no physical obstacle to the ejection 
of a dam 20 feet high, but it would involve very heavy damages by 
greatly extending the lake area and flowing out mill privileges above. 
While such an improvement would greatly enhance the value of all 
powers below, it now seems doubtful whether the cost of this project 
would be justified by the benefits conferred. 

The restoration of Lake Horicon to its condition prior to 1868 
would have an even greater effect in regulating the flow of the river. 
At that time Lake Horicon had an area of about 50 square miles im- 
pended partly by a short dam built as early as 1842, and partly by a 
natural dam, caused by glacial drift. The water power report of 
the tenth census states that the dam had a head of 9.5 feet creating 
a power of about 500 horse-pow'er. This dam was removed as the 
riasult of a court decision against the owners because of damage to 
land-o^vners, but while it existed it exerted an iraportant influence. 
Doubtless, it was the hope of many that the removal of the dam would 
sufficiently drain the marsh above to make the lands suitable for agri- 
culture. This has not proved to be the fact because of the natural 
dam in Horicon and probably the back-water of the next dam below 
at Hustisford. At the present time there is a petition before the cir- 
cuit court for the organization of a drainage district for the better 
drainage of iLo Horicon uuirsh. This plan includes the removal of 
the ])i'esent (bun at Hustisford. If this improvement is made, its 
efforts u])on the Avater ])owers of the Kock Kiver mil be to still fur- 
ther reduce the low water flow and add to the flood flow, because even 
at present the Horicon Marsh stores up a large amount of water and 
by its low gradient and tortuous course largely delays the passage of 
the waters through it. 

Other lakes worthy of mention are Beaver Dam and Fox Lake, 
the former being 7 miles long and three-quarters of a mile wide at 
the head-waters of Beaver Dam River. 
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The following table gives the drainage areas of the river : 
Distances and drainage areas of Rock River in Wisconsin above Beloit, 



River. 



Above Horicon 

Above Watertown 

Crawfish, above mouth, Jefferson . 
Crawfish, below mouth, Jefferson . 
Bark, above mouth, Fort Atkinson 
Bark, below mouth. Fort Atkinson 

Catfish, above mouth 

Catfish, at mouth 

Beloit, state line 



Distance. 


Drainage 


From 
source. 


Between 
station . 


area above 
station. 


Miles. 


Miles. 


Sqnare miles 


^ 


2& 


500 


82.5 


S7.5 


1.030 


97.5 


15 


1,100 


97.5 





1,880 


105.5 


8 


1,920 


105.5 





2,260 


125.S 


20.3 


s,ew 


125.8 





3,200 


154.1 


28.3 


3,500 



Geology.^ 

The Pre-Cambrian rocks are everywhere deeply covered by the 
Paleozoic rocks. The southern slope of this rock is favorable for 
conveying some of the percolating waters from the north down to 
the southeastern part of the state where they i^eappear as springs. 

The principal source of the water supply within this drainage 
basin is of course the precipitation, and the economy of its distribu- 
tion depends largely upon the character of the surface upon which it 
falls. The pot hole topography, for example, is not favorable to 
producing a large run-oft". 

The soil conditions vary on different parts of the water shed ac- 
cording to the exposure of the different layers of rock. In the west 
and northwest, the headwaters of the river, are the Potsdam sand- 
stone, the lower magnesian St. Peter sandstone, and Trenton lime- 
stone, and over, the glacial drift that has covered these deposits. 
The main part of the drainage, however, lies over the area of the 
Galena and Xiagara limestone and the Cincinnati shales. 

These formations all allow more or less free percolation of water, 
hence the geologic conditions favorable to a sustained and ample flow 
of the river. 

A few miles above Fort Atkinson the river leaves the Trenton 
limestone, and runs in the St. Peter sandstone the entire distance to 
the southern bound a rv of the state. The result is, that while the 



^ Condensed from Bulletin 44, United State Bureau of Forestry, by G. E. Schartz. 
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water powers at Hustisford and Watertown have hard limestone beds 
and banks, the power below in the sandstone section have gravel as a 
foundation for the dams. Considerable trouble has been experi- 
enced 'both from their instability and the permeability of the founda- 
tions. 

The western extension of the Kock Eiver in Wisconsin drained by 
the upper waters of the Pecatonica, lies in the drif tless area so that 
rock bottoms are the rule in this region. 

FOREST AND RAINFALL. 

This region at the time of its settlement some 60 years ago was 
extensively covered by forests of hardwood on the uplands and tama- 
rack, cedar, spruce, and willow in the swamps. The total area at 
that time may be conservatively estimated at 75 per cent allowing 'S 
per cent for water surfaces, this would leave 20 per cent to be 
divided equally between prairie and marsh land.^ 

Since the settlement of the region a large part of the forests have 
been removed and the land brought under cultivation. Most of the 
prairies are now cultivated and many swamps drained. The division 
of the surface may be now estimated as follows: 

Forest 30 per cent 

Cultivated land 57 per cent 

Swamps and uncultivated meadows 8 per cent 

Water surface 5 per cent 

Xot only have the wooded areas diminished but even in the per- 
sisting forests the natural undergrowth of moss, seedlings, and 
shrubs, with the accompanying rich receptive mold, have to a great 
extent been lost as a result of pasturage. The effect of these changes 
has been for the rainfall to get to the rivers in a much shorter time 
than formerly thereby decreasing the low water flow. 

The following diagram shows clearly the rainfall in the valley of 
the Eock river since the year of 1893. The diagram also shows the 
distribution of the rainfall between the storage, growing and replen- 
ishing periods. The rainfall year here begins with December. 

^ These estimates are from Bulletin 44, ante. . , . > 
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Rainfall in the Bock River Vaitey, 1S85- 


JS07, 








,..,. 


i 


i 


1 


1 


1 


1 


i 


1 


1 


s 


1 


1 


1 


IBS? 

MCT '."V.]\'."'.'.\\ 

jB» ;;;;::;:!:!!!: 

iGBi '."wv.y.v.'.'.i 
MW 

1S9S 

MW 

18B6 

ISOO 

18BJ 

1S89 ;;::;;;:!:;::; 

Moi :::::":;:;:;: 
iva 

1MB 

MOB WWW'.WW.'. 
aww 




I'.T 

s'.i 
o'.3 






ill 
all 


413 

t.o 

i'.a 
sis 


B.B 


I'S 


*!5 

S.2 






a'.7 


1,0 


1.B 

lis 
i.i 

I'.b 

lis 


M.4 
30. B 

si.a 
wis 

SB.l 

Is 

si!a 

SO.B 
S5.S 

ssio 



RUN-OFF DATA. 



The United States Geological Survey has nevi 
gaging station on the Rock river in Wisconsin, but a station has been 
maintained a few miles south of the state line for three years at 



Rock Rivee Below Pecatonica Creek at Rockton, iLLiNoia. 

This station was established May 13, 1903, by E. Johnson, Jr., 
assisted by L. R. Stockman. It is located at the village highway 
bridge, one-half mile from the Chicago, ililwaukee and St. Paiil 
Railroad station, one mile below the dam, and three-fourths of a mile 
below the junction of Pecatonica River with Rock River. There are 
small islands a short distance above and immediately below the sta- 
tion. The chain gage is located on the first span from the left end of 
the bridge, on the down stream side. The gage is read twice each 
day by 0. T. Bartholomew. The length from end of weight to 
marker is 26.45 feet. Discharge measurements are made from the 
upstream side of the five-span highway bridge to which the gage is 
attached. The initial point for soundings is the face of the abut- 
ment on the left end of the bridge. The channel is straight for 
2,000 feet above and 1,000 feet below the station. Both banks are 
19 
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high and will not overflow. The channel is abont 5G5 feet wide be- 
tween bridge abutments and is broken by four piers. The bed of 
the stream is composed of small rocks and gravel. 

Bench mark number one is a hammered cross on the top stone of 
the left abutment about c>ne foot from the bridge shoe and one foot 
from the south edge. Its elevation above gage datum is 16.85 feet. 
Bench mark number two is the top of the west end of the south rail 
of the railroad track, 250 feet north of the north end of the bridge, 
at a point where the sidewalk on the west side of the street crosses 
the track. Its elevation above gage datum is 16.49 feet. 

The following tables give the gage readings rating table and 
monthly discharges at Kockton for 1903, 1904, 1905, 1906'and 1907. 



Mean daily gage height, in feet, of Rock River telow \Pecatonica Creek at 

Rockton, in., for 190S. 



Day. 


Juce. 


July. 


Adr. 


Sept. 


Oct. 


Not. 


Dec. 


1903: 

1 




2.50 
2.60 
2.90 
8.70 
3.50 

8.40> 
3.40 
3.30 
3.00 
3.30 

3.50 
3.90 
4.70 
4.60 
4.10 

3.90 
4.00 
3.80 
5.20 
1.70 

6.23 

1.90 
7.20 

r.03 

6.70 

5.80 
4.60 
4.63 
4.10 
4.20 
4.20 


4.10 


4.40 

4.30 
4.20 
4.10 
4.00 

8.90 

;..«=»> 
3.60 
4.00 
4.10 

4.33 
4.50 
4.30 

5.03 
5.33 

5.70 
5.90 
6.00 
,5.70 
5.33 

5.03 
4.80 
4.63 
4.40 
4.00 

3.fi0 
3.80 
4.00 
3.90 
3.80 


3.70 
3.60 
3.T0 
8.50 
3.70 

3.70 
4.00 
0.00 
5.40 
5.10 

5.00 
4.70 
4.60 
4.40 
4.40 

4.40 
4.30 
4.30 
4.00 
4.10 

4.00 
4.00 
3.80 
3.80 
,3.60 

3.60 
3.50 
3.40 
3.30 
3.30 
3.10 


3.10 
3.20 
3.20 
3.10 
3.10 

3.00 
2.90 
2.60 
2.70 
2.60 

2.80 

2.90 
3.20 
3.40 
3.30 

3.30 
,^.20 
2.70 
3.00 

2.90 

3.C0 
2.93 
2.90 
2.80 
2.80 

2.f:0 
3.10 
2.70 
2.90 
2.93 


2.70 


2 




2.83 


8 






2.70 


4 






2.70 


5 






2.80 


r, 






2.70 


r 






2.60 


8 






2.60 


9 




4.10 
4.00 

3.60 
3.20 
3.20 
3.10 
3.40 

3.70 
4.30 
4.20 
3.80 
3.63 

3.50 
3.40 
3.40 
3.50 
8.40 

3.30 
3.60 
3.JX) 
4.30 
4.60 
4.40 


2.70 


10 




2.60 


11 




2.70 


12 




2.03 


13 : 




3.80 


14 




3.30 


15 




3.30 


16 




3.40 


17 




3.20 


IS 




3.00 


]v? 




8.30 


20 




3.30 


^1 


3.20 


22 

23 




3.20 
3.20 


24 




3.10 


25 




3.10 


20 




3.23 


27 




3.10 


s-s 


2.4.'r 
2.20 
2.70 


3.03 


29 


3.10 


.30 


3.10 


m 


3.03 
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Mean daily gage height, in feet, of Rock River at Rockton, Ilh, for 1904. 



Day. 



Jan. 



1904. 

1 ....i... 

2 

» 

4 

5 

6 

r 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 ........ 

18 .....»,. 

19 

20 

21 

28 

23 

24 

25 

20 

2r 

29 

29 

30 

81 



2.90 

2.90 

2.90 
3.00 
2.90 

2.90 
2.90 
2.90 
2.90 
3.00 

2.60 
2.90 
2.90 
3.00 
2.'80 

2.90 
3.00 
2.70 
3.90 
3.00 

3.10 

a.10 

3.9ft 
d.20 

S.30 
3.30 
3.10 
3.00 
2.90 
2.90 



Feb. 



2.90 
2.90 
3.10 
3.20 
3.00 

2.80 
4.50 
5.50 
5.90 
6.10 

0.00 
6.80 
5.50 
4.70 
4.10 

3.90 
3.80 
3.80 
3.00 
3.O0 

3.70 
3.00 
3.50 
3.30 
3,60 

9.10 

3.00 
3.60 
3.80 



Mar. 



3.S0 
3.95 

6.09 
6.72 
6.83 

0.00 

7.45 

9.92 

10.80 

11.12 

U.IO 

10.90 

10.30 

9.33 

8.85 

8.00 
6.34 
5.50 
4.90 
8.35 

8.3S 
12.75 
13.23 
12.05 
12.25 

12.66 
12.40 
12.30 
Y1.85 
11.4^ 
11. 1« 



Apr. 



May. 



10.05 
9.01 
8.85 
8.37 
8.06 

7.85 
7.60 
7.00 
7.00 
7.60 

7.01 
7.41 
7.10 
6.83 
0.50 

0.40 
0.20 
5.91 
5.79 
5.00 

5.48 
6.36 
6.16 
5.18 
6.53 

6.5fi 
5.31 
5.04 
4.80 
4.63 



June. 



July. 



Aug. 



Sept. 



Oct. 



Nov. 



4.53 


3.08 


4.60 


3.68 


4.30 


3.61 


4.18 


3.00 


4.06 


3.20 


4.01 


3.10 


4.00 


3.10 


4.18 


3.11 


4.60 


3.00 


4.85 


2.96 


4.79 


2.96 


4.76 


2.85 


4.81 


2.80 


4.81 


2.75 


4.91 


2.70 


4.95 


2.60 


4.99 


2.62 


4.81 


2.66 


4.80 


2.05 


4.08 


2.50 


4.60 


2.60 


4.48 


2.60 


4.32 


2.60 


4.28 


2.46 


4.31 


2.40 


4.18 


2.86 


4.10 


2.16 


3.90 


2.20 


8.S6 


2.20 


3.79 


2.20 


3.80 





2.20 
2.20 
2.25 
2.20 
2.15 

2.16 
2.30 
2.40 
2.60 
2.46 

2.35 

2.35 
2.40 
2.25 
2.20 

2.13 
2.00 
2.10 
2.10 
2.10 

2.00 
2.00 
2.00 
2.00 

1.75 

2.10 
2.60 

2. 10 
2.00 
2.00 
2.00 



2.10 


2.16 


1.90 


2.16 


1.80 


2.20 


1.80 


2.12 


1.80 


2.30 


1.90 


2.00 


1.95 


2.45 


1.90 


2.35 


1.82 


2.30 


1.90 


2.31 


1.86 


2.90 


1.76 


2.20 


1.80 


2.20 


1.70 


2.28 


1.85 


2.20 


1.56 


2.15 


1.75 


2.10 


1.90 


2.20 


1.76 


2.90 


1.90 


^ 4.00 


1.96 


3.80 


2.50 


3.26 


2.80 


2.80 


3.00 


2.55 


3.10 


Z.85 


2.70 


2.06 


2.30 


3.36 


2.40 


4.20 


2.10 


4.12 


2.20 


3.05 


2.30 





Dec. 



3.60 


2.05 


3.26 


2.60 


3.16 


2.45 


3.00 


2.50 


2.85 


2.45 


3.20 


2.45 


3.26 


2.25 


3.10 


2.46 


2.76 




3.00 


2.46 


3.40 


2.45 


3.81 


2.60 


4.25 


2.40 


4.26 


2.20 


4.50 


2.30 


3.80 


2.46 


3.30 


2.46 


3.15 


2.36 


3.60 


2.45 


2.90 


2.40 


2.75 


2.20 


2.70 


2.30 


2.70 


2.30 


2.75 


2.20 


2.70 


2.30 


2.06 


».40 


2.65 


2.20 


2.70 


2.20 


2.00 


2.20 


2.66 


2.90 


2.76 





2.20 
2.15 
2.20 
2.20 

2.26 

2.20 
2.20 
2.20 
2.20 
2.20 



2.20 
2.20 

2.40 
2.46 
2.70 

2.85 
2.70 
3.00 
2.05 
2.90 

2.80 
2.70 

2.45 
2.50 
2.50 

2.60 

3.00 
4.20 
5.10 
6.15 
4.00 



1 River partially frozen January 1 to March 27, and December 13 to 31. 



Rating table for Rock River at Rockton, UK from Januqry i, 1904, to Decemr 

her 31, m5. 



Ga^e 


Dis- 


height. 


charge. 


Feet. 


Sec. -feet. 


1.6 


810 


1.0 


910 


1.7 


1,015 


1.8 


1,125 


1.9 


1,235 


2.0 


1,350 


2.1 


1,470 


2.2 


1,000 


2.3 


1.740 


?.4 


1.890 


2.5 


2,026 


2.0 


2,170 


2.7 


2,320 



Oa^e 
height. 



Feet. 

2.8 
2.9 
3.0 
3.1 
.^.2 
3.3 
3.4 
3.5 
3.6 
9.7 
3.8 
3.9 
4.0 



Dis- 
charge. 



Sec-feet. 

2,470 
2,620 
2,775 
2,935 
3,105 
3,280 
3,455 
3,035 
3,815 
9,996 
4.180 
4,385 
4,555 



Oage 
height. 



Feet. 

4.2 
4.4 
4.0 
4.8 
5.0 
6.2 
5.4 
5.0 
5.8 
0.0 
0.5 
7.0 
7.5 



Dis- i 
charge. 



Sec-feet. 

4,940 

5,345 

5,700 

6,180 

6,020 

7,070 

7,540 

8,000 

8,2?50 

9,020 

10,270 

11,520 

12,770 



Oage 
height. 



Feet. 

8.0 

8.5 

9.0 

9.5 

10.0 

• 10.5 

U.O 

11.5 

12.0 

13.0 



Dis- 
charge. 



Sec-feet. 

14,020 
15,270 
10,520 
17,770 
19,O0D 
20,270 
21,520 
2^,770 
24,020 
26,5.'0 



This table is applicable only for open channel conditions and is based upon 17 dis- 
charge measurements. It is well defined between gage heights 2.4 and 6.0. One flood 
meaasurement at 12.32 fixes the upper part of the curve. 
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Daily gage height, in feet, of Rock River at Rockton, III,, for 1905, 



I 

2 
b 
4 

5 

e 

7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
13 
19 
20 
21 
22 
2^ 
24 
25 
26 
f^ 
28 
29 
30 
31 



Day 



1905. 



Jan. 


Feb. 


Mar. 


Apr. 


May. 



Jane. Jaly. 




Nov. I Dec. 



4.0 


13.1 


4.0 


10.1 


4.2 


4.3 


4.3 


3.8 


3.2 


6.0 


9.4 


4.1 


4.26 


4.3 


4.55 


^S.Z 


6.4 


8.9 


8.8 


4.2 


4.3 


3.9 


3.16 


6.Z 


8.7 


3.8 


4.2 


4.1 


z,e5 


3.15 


6.1 


8.4 


3.6 


4.3 


4.0 


3.45 


3.1 


6.S 


8.3 


3.66 


6.0 


3.9 


3.3 


3.25 


6.7 


8.1 


3.6 


4.86 


4.0 


3.5 


3.25 


6.5 


7.8 


3.56 


4.9 


4.06 


3.5 


3.25 


6.6 


7.6 


3.4 


5.1 


3.96 


4.2 


3.26 


6.4 


7.4 


8.56 


6.8 


3.95 


4.0 


3.3 


6.2 


7.2 


3.95 


5.2 


4.0 


4.1 


3.3 


6.6 


6.8 


5.8 


5.4 


4.05 


3.75 


3.4 


6.5 


6.6 


6.0 


5.4 


4.2 


3.85 


3.15 


5.5 


6.3 


6.4 


5.4 


4.2 


4.0 


3.2 


6.3 


6.0 


7.0 


5.8 


4.1 


3.7 


3.2 


5.2 


6.8 


7.3 


5.3 


4.0 


3.8 


3.26 


6.0 


6.6 


6.9 . 


6.3 


3.7 


3.5 


8.35 


7.1 


6.3 


6.6 


6.4 


3.55 


3.S5 


3.35 


8.3 


6.2 


6.3 


6.8 


8.36 


3.3 


3.15 


8.0 


4.9 


6.4 


6.1 


3.4 


8.15 


3.3 


8.6 


5^.2 


5.9 


6.2 


8.8 


3.2 


3.36 


9.2 


6.8 


6.6 


6.2 


3.2 


3.05 


8.5 


10.2 


6.1 


6.3 


6.3 


3.1 


3.1 


3.35 


10.8 


4.9 


5.1 


6.2 


8.1 


3.15 


3.3 


11.1 


4.7 


4.7 


6.0 


3.1 


3.25 


3.5 


11.4 


4.6 


4.75 


4.7 


2.8 


3.2 


3.4 


11.4 


4.6 


4.7 


4.6 


2.S 


3.1 


3.65 


11.0 


4.45 


4.6 


4.55 


2.85 


3.2 




11.0 


4.35 


4.6 


4.4 


8.1 


3.0 




10.9 


4.1 


4.6 


4.2 


3.1 


3.0 




10.7 




4.5 




2.95 



2.S 
2.76 

2.7 

2.65 

3.15 

3.1 

3.0 

3.0 

2.75 

2.7 

2.65 

2.6 

2.6 

2.8 

2.65 

2.6 

2.7 

2.45 

2.61 

3.3 

8.1 

2.75 

2.7 

2.7 

2.65 

3.1 

3.1 

3.3 

3.3 

3.0 

2.85 



2.8 


2.3 


2.6 


2.96 


2.06 


2,6 


3.86 


2.2 


2.7 


3.4 


2.2 


2,6 


3.5 


2.16 


2.65 


3.45 


2.2 


3.0 


3.4 


2.15 


2.9 


3.4 


2.1 


8.1 


3.3 


1.9 


3.1 


S.3 


2.0 


3.15 


3.4 


2.0 


3.0 


3.15 


2.1 


2.8 


8.0d 


2.05 


2.8 


2.9 


2.1 


3.0 


2.9 


2.06 


2.76 


2.8 


2.03 


2.7 


2.76 


2.2 


2.7 


2.9 


2.6 


2.7 


2.7 


4.1 


2.7 


2.66 


4.3 


2.75 


2.5 


4.0 


2.66 


2.5 


3.85 


2.7 


2.6 


8.6 


2.75 


2.6 


8.45 


2.7 


2.3 


3.4 


2.7 


2.5 


3.35 


2.6 


2.45 


8.2 


2.5 


2.4 


3.2 


2.75 


2.3 


8.06 


3.16 


2.S6 


3.05 
2.95 


3.1 



3.5 

3.5 

3.0 

3.2 

3.1 

3.15 

3.06 

8.06 

3.0 

3.0 

8.1 

2.95 

2.85 

2.96 

2.75 

2.7 

2.75 

2.5 

2.05 

2.G 

2.6 

2.6 

2.6 

2.66 

2.3 

2.65 

2.8 

2.6 

3.01 

4.6 

3.5 



^ Gage heights interpolated. 

Note— Ice conditions uncertain during .January and February, 
during December. Discharge applied as for open channel. 



Partial ice conditions 



Daily gage height, in feet, of Rock River at Rockton, III., for 1906, 



Day. 



Jan. 


Feb. 


Mar. 


Apr. 


May. 


Jane. 


Jaly. 


Oct. 


Nov. 



Dec. 



1906. 
1 


3.3 
2.95 
2.85 
3.9 

4>,U7 

4.9 

4.9 

5.6 

6.25 

6.0 

4.85 

4.0 

3.5 

3.1 

3.4 

8.4 

7.25 

7.1 ' 

7.3 

7.3 

9.02 

9.5 

7.S5 

8.7 

9.3 

9.5 

9.15 

S.3 

7.8 

7.1 

0.05 


2 


3 


4 


5 


e 


7 


8 


9 


10 


11 


12 


13 


14 


15 


16 


17 


18 


10 


20 


21 


2-2 


23 


24 


2"> 


2G 


27 


.;s 

29 


■Jt 


31 



5.46 
5.0 
6.72 
6.45 
6.76 
6.9 
6v76 
7.15 
6.5 
5.45 
5.76 
.7 
.7 
.7 
.88 
5.7 
5.45 
5.1 
4.3 
5.0 
9.4 
9.1 
8.83 
9.25 
10.7 
9. So 
9.4 
9.25 



5. 
4. 
4. 
5. 



8.8 
8.8 
U.16 
10.8 
10.0 
10.25 
9.85 
9.45 
9.26 
8.75 
8.4 
6.8 
6.05 
6.2 
6.2 
6.0 
6.25 
5.61 
5.31 
5.0 
4 



3 
5 

4 

0.- 



8.21 

S.3 
8.7 
8.S 
8.75 



8.7 

8.45 

7.96 

7.0 
6,26 

6.16 
6.1 
6.15 
6.65 

7.0 
7.0 

6.46 
6.8 
6.4 
6.15 
6.25 
6.06 
5.9 
5.75 
6 
4 

35 
26 

4.S 
4.7 
4.55 
4.53 
4.5 
4.21 



4.15 
4.15 

4.1 
4.1 
4.0 

3.9 

3.96 

3.86 

3.8 

3.7 

3.6 

3.6 

3.4 

3.5 

3.5 

3.45 

3.2 

3.15 

3.0 

2.95 

3.05 

2.9 

2.9 

2.9 

2.85 

2.9 

3.1 

3.4 

3.2 

3.0 

3.5 



3.15 


3.3 


8.0 


8.2 


2.8 


3.15 


2.46 


8.06 


2.8 


8.0 


2.8 


2.9 


2.8 


2.85 


2.8 


2.7 


•2.6 


2.7 


2.6 


2.6 


2.66 


2.6 


2.7 


2.5 


2.6 


2.4 


2.5 


2.46 


2.5 


2.5 


2.5 


2.45 


2.3 


2.5 


2.3 


2.4 


2.45 


2.3 


2.35 


2.4 


2.7 




2.6 




2.7 




2.65 




2.6 




2.75 




2.6 




2.5 




3.1 




3.3 



• •••••• 



1.1 


1.5 


1.4 


1.6 


1.3 


1.4 


1.3 


1.6 


1.1 


1.45 


1.05 


1.66 


1.4 


1.56 


1.15 


1.6 


1.1 


1.4 


1.0 


1.4 


1.1 


1.4 


1.1 


i.a3 


1.1 


1.46 


1.1 


1.4 


1.0 


1.4 


.95 


1.3 


1.0 


1.15 


1.0 


1.3 


.95 


1.1 


1.0 


1.3 


1.25 


1.3 


1.25 


1.75 


1.3 


1.95 


1.25 


1.75 


1.3 


1.8 


1.36 


2.4 


1.4 


3.4 


1.5 


3.9 


1.6 


3.85 


1.6 


3.65 


1.7 





3.26 

3.0 

2.85 

2.7 
2.6 

2.9 

2.65 

2.25 

2.4 

2.4 

2.35 

2.35 

2.3 

2.3 

2.3 

2.0 

2.0 

2.0 

2. IS 

2.2 

2.0 

2.0 

2.0 

2.0 

1.5 

2.5 

1.5 

1.5 

1.65 

1.45 

3.01 



Note.— Ice conditions Janiinry 5 to 10 and February 8 to 20; slig-ht ice conditions dur- 



jnjr T)(^ou\hor . Caue heights are to water 
contiuned from July 21 to September 30. 



surface. This station was temporarily dls- 
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Mean daily gage height, in feet, of Rock River at near Rockton, llh, for 1901. 



Day. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


Dec 


1907. 
1 


4.2 
3.7 
3.6 
4.4 
4.25 

4'.05 

4.06 

4.9 

4.3 

4.15 

3.9 
3.5 
3.4 

2.95 
2.95 

2.3 
2.3 
2.3 

7.1 
8.0 

4.7 
6.7 
Q.Q 
7.5 
7.0 

6.Z 
0.45 
0.1 
. (^) . 


4.0 
4.1 

4.3 

4.4 

5.0 

4.35 

3.9 

S.5 

3.0 

2.9 

. (^) . 


2.7 
2.6 
2.5 
2.5 
2.5 

2.65 

2.5 

2.4 

2.3 

2.3 

2.3 
2.3 
2.6 
2.5 
3.5 

3.3 

3.2 

3.2 

3.15 

3.15 

3.1 

3.1 

3.15 

3.35 

3.4 

3.35 
3.5 
3.5 
8.9 

5.2 
5.65 


0.3 
0.0 
5.1 
4.8 
4.75 

4.65 
4.60 
4.90 
5.25 
5.3 

6.2 

4.95 
4.7 
4.0 
4.45 

4.3 
4.1 
4.1 
4.1 
3.85 

3.8 

3.6 

3.36 

3.4 

3.4 

3.25 

3.0 

3.0 

8.05 

3.28 


3.5 
3.6 
3.25 
3.35 

3.0 

2.9 
2.8 
2.8 
2.8 
2.4 

2.5 

2.3 
2.1 
1.8 
2.1 

2.0 

2.1 

2.15 

2.0 

1.9 

1.9 
1.9 
2.2 
2.6 
2.8 

3.3 

3.45 

3.6 

8.3 

3.2 

3.0 


3.0 
2.9 
2.7 
2.55 

3.1 

3.15 
3.7 

4.1 
4.7 

4.6 

4.2 
4.0 
4.1 
4.0 
3.9 

3.65 

3.45 

3.2 

S.b 

3.2 

3.1 

2.85 

2.85 

2.8 

2.9 

2.95 
2.75 
2.4 
2.5 

2.3 


2.2 

2.15 

2.1 

2.0 

3.0 

3.4 

3.2 

3.0 

3.15 

3.1 

2.65 

4.3 

4.2 

4.15 

3.7 

3.25 

3.2 

3.0 

2.95 

2.76 

2.6 
3.3 
4.5 
4.8 
5.5 

5.85 

5.8 

5.3 

5.0 

3.65 

3.4 


3.2 

3.0 

2.85 

2.8 

2.8 

2.6 

2.5 

2.4 

2.55 

2.5 

2.36 

2.2 

2.15 

2.1 

2.0 

2.0 
2.6 

3.5 
3.2 
3.15 

3.2 
3.2 
3.25 
3.15 

2.8 

2.5 

2.5 

2.45 

2.25 

2.25 

2.2 


2.1 
2.06 

2.1 
2.0 
1.9 

1.8 
1.T5 

1.7 

1.66 

1.8 

1.7 

1.8 

1.76 

1.65 

1.66 

1.26 

1.46 

2.66 

3.6 

4.56 

5.26 

6.35 

5.36 

4.8 

3.7 

3.15 

2.9 

3.3 

4.5 

4.8 


3.85 

8.5 

3.4 

8.2 

8.0 

2.85 

2.85 

2,9 

2.0 

2.56 

2.6 
2.6 
2.45 
2.46 

2.5 

2.3 
2.2 

2.1 
2.0 
2.0 

2.0 
1.9 
2.0 
1.9 
1.9 
1.9 


1.95 

1.95 
1.75 
1.85 
2.0 

1.85 

1.76 

1.8 

1.75 

1.05 

1.0 

1.7 

1.7 

1.45 

1.7 

1.6 

1.65 

1.0 

1.55 

1.6 

1.7 
2.0 
2.0 
2.3 
2.3 

2.1 
2.0 
2.0 
2.1 
2.1 


2.0 


2 


1.9 


3 


1.75 


4 


1.8 


6 


1.85 


6 


1.96 


7 


1.7 


8 


1.75 


9 


1.85 


10 


1.9 


11 


2.0 


12 


2.0 


13 


1.9 


u 


1.7 


15 


1.T5 


16 


1.8 


17 


1.75 


13 


1.8 


19 


1.8 


20 


1.7 


21 


1.0 


22 


1.4 


23 


1.05 


24 


1.7 


26 


1.7 


26 


1.75 


27 


1.7; 


28 


1.8 


29 


1.86 


80 


1.9 


31 






2.0 











^ Frozen. 



Rating Table for Rock Rivet , III., for 1904-1906. 



Gage 

height. 


Discharge. 


' Gage 
height. 


Discharge. 


Gage 
height. 


Discharge. 


Gage 
height . 


Dis- 
charge. 


Feet. 


Second-feet. 


Feet. 


Second-feet. 


Feet. 


^Second-feet, 


Feet. 


Second-ft. 


1.00 


500 


2.10 


1.470 


8.20 


3,105 


4.60 


6.760 


1.10 


500 


2.20 


1,000 


3.30 


3,280 


4.80 


0,180 


1.20 


624 


2.30 


1,740 


3.40 


3,466 


5.00 


6,^0 


1.30 


602 


2.40 


1,880 


3.50 


3,635 


5.20 


7,070 


1.40 


764 


2.50 


2,025 


3.60 


3,815 


j6.40 


7.610 


1.50 


840 


2.60 


2,170 


3.70 


3,996 


5.60 


8,020 


1.00 


925 


2.70 


2,320 


3.80 


4,180 


5.80 


8,520 


1.70 


1,020 


2.80 


2,470 


3.90 


4,365 


6.0O 


9,020 


1.80 


1,122 


2.90 


2,020 


4.00 


4,565 






1.90 


1.234 


3.00 


2,775 


4.20 


4,940 






2.00 


1.350 


8.10 


2.936 


4.40 


5,345 







Note.— The above table is applicable only for open-channel conditions. It is based 
on discharge measurements made during 1904-1900. It is well defined between gage 
heights 2.4 feet and feet. The table has been extended beyond these limits, being on 
one measurement at 13.3? feet. Above gage height 5.0 feet the rating curve is a tangent, 
the difference being 250 per tenth. Below gage height 2 feet the rating Is approximate. 



294 



WATER POWERS OF WISCONSIN. 



Discharge measurements of Rock River at Rockton, III., in 1903, 19ff4f 1905 irnd 

1906, 



Date. 



Hydrograpber. 



1903. 



May IS L. R. Stockman 

June 30 A. C. Lootz ... 

August 18.. L. R. Stockman 

September *... F. W. Hanna . 

October 9 : do 

November 9 — do , 

December lO^ — do 



19W. 

I 

January 16* F. W. Hanna 

March 14 — do 

March 25 do 

April 28 .... do 

June 23 do 

July 7 ; do 

August 90 do 

September 25 ,... do 

October 26. ' do 

November ^ '.... do 



1905. 



M. 



S. 
do 
do 



March 23... 

April 20 

June 29 

August 28..*.*.*.'. ""i..!! do 
September 15 ';.... do 

1906. I 



Brcnnan 



January 31 1 M. S. Breenan 

February 2i j.... do 

Fe'briia ry 25 do 

February 27 do .......... 

February 27 .... do 

February 28 do 

May a do 



Width. 



Feet. 



296 
490 



501 
453 
367 



380 

509 
509 
5M 
378 
3S9 
381 
408 
426 
387 



516 
508 
503 
482 
460 



503 
510 
510 
510 
510 
510 
494 



Area of 
sectiou . 



Sq. feet. 



547 

1.352 

1.352 

1,996 

831 

743 



062 

4,081 
5,744 
2,361 
660 
615 
674 
739 
750 
696 



4.650 
1.624 
1,530 
1,012 

860 



2,300 
4,30D 
4,740 

4,1.30 
4,180 
4,000 
1,430 



Mean 
Telocity . 



Feet 
per sec. 



2.74 
3.41 
3.41 
3.74 
13.46 
3.21 



2.25 

2.77 

4.34 

3.90 

3.18 

2.93 

3.02 

3.19 

3.13, 

3.09 



3.83 
3.52 
3.27 
3.28 
3.24 



Gage 
height. 



Feet. 

2.90 
2.30 
. 4.07 
4.08 
5.35 
2.85 
2.60 



2.90 
9.30 
12.32 
5.91 
2;50 
2.38 
2.45 
2.65 
2.70 
2.50 



4.42 
4.44 
3.20 

9.88 



5.79 
9.85 
10.55 
9.36 
9.45 
9.13 
4.10 



Dis- 
charge. 



Ssec^-feet* 

2.52S 
1.901 
4.611 
4.60r 
7,464 
2,874 
2.384 



1,487 
11,180 
24.910 
9,292. 
2.099 
1.889 
2,084 
2.355 
2,372 
2.149 



17.77D 
5,361 
5.150 
3,324 
2,783 



8.240 

16.003 
18.600 
15,400 
16.500 
14.900 
4.570 



Note— Measurements .January .31 to February 28, wore slightly affected by ice con- 
ditions below the gaging section. 



Discharge meaauremetits of Rock River near Rockton, III, under ice 

conditions. 



Date. 



Hydrograpber. 




Width. 



Feet. 
50X 



Area of 
section. 



Stj ft. 
1099 



^ No snow. Average thickness of ice 0.8 of a foot. 
February 5. Average thickness of ice 0.8 of a foot. 
February 7. Averag*^ thickness of ice 0.7 of a foot. 
February 11. Avera^'e thickness of ice 1.0 of a foot. 
February 12. Ice went out. 



Mean 
veloc- 
ity. 

I Feet 
! per ftec. 

' 1.80 



height. Discharge. 



Ffiet. 
wat. stir. 



2.8.> 



Sec.-ft. 
1,917 



' '■ 1 
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Monthly discharge of Rock River at Rockton, Illinois, 



Month. 



1903 

July 

August 1 and 
September . . . 

October 

November . . . 
December 



9-31 



1904. 



January 1 

February^ 
March! . . 
April .... 

May 

June 

July 

August 
September 
October . . 
November 
December 



The year 



Dibcbarge in second-feet. 



Maximum. 



11,990 



8,990 
8,990 
3,456 
4,180 



»,2eo 

9,270 

/r,ioo 

•JO,640 

d,dd& 

S,d59 
?,025 
2,986 
4,940 
5,590 
2,246 
6,955 



2T,100 



Minimam 



2,015 



3,815 
2,985 
2,015 
2,100 



2,170 
2,470 
4,180 
6.82S 
4,160 
1,535 
1,070 
860 
1,470 
2,098 
1.600 
1,535 



860 



Mean. 



Run-off. 



Depth 
in inches. 



5,584 
3,880 
5,578 
4,786 
2,712 
2,795 



2,747 
4,763 
17,220 
10,810 
5,405 
2,437 
1,570 
1,471 
2,344 
3,056 
1,847 
2,514 



4,682! 



1.05 
.56 

1.02 

.90 

.49 

*»> 



0.514 
.835 
3.29 
1.96 
1.01 
.441 
.294 
.276 
.425 
.573 
.336 
.472 



10.37 



Sedoad-feet 

per square 

mm: ^, 



0.91 
.63 
.91 
.78 
.44 
.45 



0.446 
.774 
2.80 
1.76 
.879 
.395 
.255 
.239 
.SSI 
.497 
.300 
.409 



.761 



1 Daily discharges for January, February and March applied as for open channel. 



Estimated monthly discharge of Rock River at Rockton, Illinois, for 1905. 



Month. 



1905. 



January 
l^ebruary 
March . . . 

April 

May 

June 

July 

August ... 
September 
October . . 
November 
December 



The year 



1906. 



January 
February 
March ... 
April . . . . 

May 

June 

.July 1-20 . 
October .. 
November 
December 



Discharge in Second-feet. 



Maximum. 



5,655 

8,005 

22,520 

19,270 

12,270 

7,540 

5,140 

3,289 

4,272 

5,140 

3,020 

5,760 



27,520 



18,100 

19,000 

20,300 

15,800 

4,840 

3,280 

3,280 

1,020 

4,300 

3,190 



Minimum. 



Mean. 



2,775 
2,935 
4,565 
4,745 
3,456 
4,940 
2,470 
1,962 
1,740 
1,240 
2,025 
1,740 



1,240 



2,540 

4,000 

5,140 

4,963 

2,540 

1,740 

1,740 

472 

560 

S02 



3,716 
3,250 
12,800 
10,050 
6,748 
6,491 
3,916 
2.538 
2,642 
2,411 
2,46i 
2,722 



4,9»J 



9,620 
9,760 
11,800 
9,160 
3,590 
2,280 
2,330 
(Ul 
1,2^ 
1,740 



Run-off. 



Depth in 
inches. 



0.696 
.560 
2.42 
1.82 
1.27 
1.18 
.734 
.476 
.480 
.452 
.446 
.511 



11.04 



1.56 

1.59 

1.9& 

1.49 
.584 
.871 
.879, 
.104 

' .208 
.288 



Second*feet 

per square 

mile. 



0.604 
.523 
2.10 
1.63 
1.10 
1.03 
0.637 
.413 
.430 
.392 
.400 
.443 



.811 



1.8J 

1.66 

2.21 

1.66 

.67 

.41 

^28 

■ -12 

.23 

:33 



Note^— Values are rated as follows: January and March, good; February and .0_CtPbfix, 
a^prbximnfe; April to July, excellent; November and Dt-M-t'iiiber, fair. Discharge for 
ice periods corrected. • . 
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FiiLL OF THE KIVER. 

The lack of that variation in the bed of the river which char- 
acterizes the rivers of Xorthem Wisconsin results in fewer rapids and 
reduced gradient. The average fall of the river between Horicon and 
the state line is only a little over one foot to the mile, the largest con- 
centrations being at Hustisford, Watertown, Jefferson, Janesville, 
and Beloit. The following table gives the profile of the river in de- 
tail: 



Profile of Rock River from state line to head waters. 



No. 



1 

2 

3 
4 
6 

6 

'# 

8 

G 

10 

11 
12 
13 
14 
15 
Iff 
17 
IS 

19 
20 
21 

22 

Srf 

2i 



irt 



Station . 






Illinois— state line ...'. 

Beloit Dam, below dam 

Beloit Dam, above dam 

Afton 

Monterey Dam— Janesville, below 

dam 

Monterey Dam— Janesville, above 

dam 

Ford Dam— Janesville, below dam.. 
Ford Dam— Janesville, above dam.. 

Catfish River, mouth 

Indian Ford dam, below dam 

Indian Ford dam, above dam 

Lake Koshkonong— , foot of 

Lake Koshkonong—, head of 

Fort Atkinson 

Jefferson Dam, below dam 

Jefferson Dam, above dam 

Lower Watertown Dam, below dam 
Lower Watertown Dam crest, above 

dam 

Upper Watertown Dam, below dnni 
Upper Watertown Dam, crest dam 
C M. & fit. P. Ry. Crossing, 2 

miles east of Watertown 

E Onarter Stake, S. ST, T. 0, N. 

R.. 10 E 

Month of Wildcat Crook noar Hns- 

tlsford 

ITnstisforcl Dam, below dam 

ITnstisford Dani, crost dam 

Horicon - Lake St. T.ridpro 

Mayvillc Ky. Tiridjro. K. P.ranch.... 

riiorosa Ry. lirid^'c, K. I'randi 

riiosfor. West Branch f»f Rock Rivor 



Distance. 

Elevation 

J ab«ive 

From i Between sea level, 
month. points. 



0.0 

0.8 

0.8 

10. S 

15.S 

15.8 
17.8 
17.8 
28.3 
30.0 
30.0 
33.5 
42.5 
48.5 
56.5 
56.5 
71.5 

n.5 

74.0 
74.0 

75.3 

.95.3 

120. 

120.2 

120.2 

129.0 

142. 

1.'2. 

It4. 



0.8 
0.0 

lo.n 

5. 

0.0 

2. 

0.0 

10.5 
1.7 
0.0 
6.5 

'6.0 
6.0 
8.0 
0.0 

15. 

0.0 
2.5 
0.0 

1.3 

10.5 

34.2 
0.2 

0.0 
8.5 

1.3.0 

10. 



' Feet. 



731. 
732. 
741. 
747. 

752. 

761. 

762. 

769.5 

772. 

773.5 

778. 

7TO. 

779. 

780. 

782. 

787. 

797.4 

803.2 
Sll.l 
818.3 

819.0 

834. 

S4ry. 

851.5 
3t7.3 
SS3.5 

rcio. 

083. 



Descent between 
points. 



Total. 



Feet. 



1.0 

9. 

6. 



10. 

1. 
7.5 
2.5 
1.5 
4.5 
1.0 
0.0 
1.0 
2.0 
5.0 
10.4 

10.8 
2.9 
7.2 

.7 

15. 

12. 
5.5 
5.8 
1.2 

41.5 

33. 



Per 
mile. 



Feet. 



1.2 



0.9 
1.0 



0.6 



.25 
0.9 



0.15 



0.16 
.25 



.7 



1.1 



.5 

1.5 

.4 
27.5 



.13 
3.2 
3.3 



Authority 1 10 V 
L. S. Smith. 



S. Enjrrs.: 17 20. Wis. Cool. Survey; 21 C, M. & St. P. Ry.; 23-29. 
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Description of Water Powers. 

Taking the water powers in the order of their occurrence from the 
source southward. Above Horicon the river divides into the east 
and west branches. Dams are located at Kekoska and Mayville and, 
imtil ten years ago, also at Theresa. On the West Branch a dam is 
located at Waupun. These dams are quite fully described in the 
tabulation of tributaries. 

Horicon, — The first large power site is located at Horicon but as 
stated above it has not been developed or used since 1868. A dam 200 
feet long would develop a head of 10 feet, besides creating a reservoir 
of over 50 square miles. For economic reasons as explained elsewhere 
it is extremely unlikely that this power will ever be again developed. 

Hustisford, — Between Horicon and Watertown the river has a fall 
of 61 feet. In this section the river runs comparatively close to the 
eastern limit of its valley. But 10 miles above, accumulations of drift 
have turned the river from a southern to a northwestly direction until 
Watertown is reached. The sinuosity of the stream is shown by the 
fact that while the air line distance between Horicon and Water- 
town is only 20 miles, by river it is 57 miles. The channel is partly 
in the dirft and partly in the rock where it has succeeded in cutting 
through the former. 

At Hustisford, a rough rock and timber dam about 6 feet high and 
200 feet long was constructed as early as 1842 at the head of the first 
limestone rapids. Two mills take their power from this dam by 
means of a race about 1,300 feet lo(ng located on the right or west 
bank, but with unequal heads, because of the rapids in the river be- 
low the dam. 

Originally the water power was owned by Fred Dehne and Sons 
but later their mill and the right to use 875 inches of water under 
a 7 foot head was sold to J. F. W. Koch. Another mill was built 
800 feet farther below and the race extended to the new site. Ill 
August, 1906, when a survey of these powers was made by the 
VTiter, the Koch Mill had a head of 7.6 feet and the Dehne Mill 
10.7 feet. The Koch Mill had a 40 and a 48 inch Laffel turbine 
used for manufacturing flour and grinding feed. 

The Dehne Mill has three turbines of 30, 40, and 48 inch diameter 
all used to run a flour, saw, planing mill, and cheese box factory. 
This dam backs the water up to Horicon marsh. 
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Id case the Horieon Marsh Drainage project is authorized by the 
court, this dam will have to be removed. The dam at present is in 
great need of reconstruction^ a large part of the dam having been 
carried away by a recent freshet and simply replaced by earth. Be- 
tween Hustisford and the railroad crossing near Ixonia the river is 
bordered for a long stretch by low lands and marshes and the total 
fall in this section of 45 miles is onlv 12 feet. 

Pipersville, — ^A mile east of Pipersville, however, the valley narrows 
to a few rods with steep banks on either side. It seems certain that a 
bead of ten or more feet could be cheaply developed at this point, 
though considerable flooding might result. 

Watertown Powers. — There are two dams located in the City of 
Watertown ; the lower, a masonry dam, located a few blocks above the 
Chicago, Milwaukee and St. Paul Railroad bridge and the upper dam, 
one and one-half miles above this. The bed of the river at both dams 
and probably for the entire distance between, is in the Trenton lime- 
stone. The upper dam, usually called the ''Hough and Eeady" dam, is 
built of timber witih masonry abutments. It is 250 feet long and de- 
velops a head of 9 feet. One 45 and one 55 inch turbine are install€>d, 
rated at 225 horse-power. This power is owned by the Watertown 
Electric Company and is used for electric light and power. As the left 
bank is low the present head represents the maximum head which can 
be developed. Indeed there have been some complaints of illegal flood- 
ing at times of high water. The dam is in a fair state of repair. 
The legislature of 1906-07 granted the owners the right to raise 
the crest of dam 2 feet, provided all payment should be first made 
for all damage so caused. 

The lower dam was reconstructed three or four years ago. the present 
concrete dam replacing an cJd style timber structure. The present 
dam is 250 feet long and furnishes a head of about 10 feet. Thiis 
head cannot he increased as the dam backs the water to the dam above. 
The lower dam furnishes power to four different concerns two on each 
bank. On the riaht bank are located the Bee-hive and Box Factory 
()^\^led bv G. B. Lewis Coni])any and the Globe Milling Company 
with installation? of two 30 inch and two 40 inch turbines re- 
spectively. ■ ' :' 

On the left l)an"k are located the R. P. Koenic; Company flour mill 
and the A. Tl. Weins Brush Company factory with an installation of 
(U) inch and -10 inch turbine respectively. 
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The mills run 18 and the factories 10 hours per day. The owners 
report that for 8 or 9 months in the ye-ar the turbines develop their 
full power but that during the remainder of the year steam power 
has to be to a large extent substituted; For this purpose the above 
four mills have the following steam power: — The Globe Milling 
Company 200 horse-power; E. P. Koenig Company 85 horse-power; 
G. E. Lewis Company 225 horse-power, and the A. R. Weins Com- 
pany 25 horse-power. 

The head on the turbines is reported to vary between 12 and G 
feet. With water to the crest of the dam the head is 10 feet. Com- 
plaints of illegal flooding by this dam have been made since the re- 
construction of the dam. 

Watertown is a growing city of 9,000 inhabitants. It is a trading 
center for a large and rich agricultural region. The city is on the 
main line of the Chicago, Milwaukee and St. Paul Railroad betweea 
Milwaukee and St. Paul and also on the Madison branch of the same 
railroad. The city is also served by the Chicago and Jforth-Western 
Railroad between Beloit and Green Bay. Between Watertown and 
Lake Koshkonong, a distance of 29 miles, the river flows almost due 
south and with reduced windings. The river varies in width from 
150 to 250 feet wide, with banks sloping gently back to a height of 
from 10 to 20 feet. 

The total fall between the foot of the lower Watertovni dam and 
Lake Koshkonong is only 18 feet of which only a third is used. 

Boomer's Dani: — One of the early charters for dams was that 
granted for "Boomer's" dam about one mile south of Watertown. The 
charter grants the right to a six foot head. At this point the banks 
are fairly high and no serious flooding resulted. The dam was allowed 
to decay many years ago but while standing, the power was used to 
run a small flour mill. Were it not for the cost of maintaining a dam 
here and the great fluctuations in the amount of water, especi-aily the 
latter, this power, because of its nearness to Watertown, would be de- 
cidedly valuabla No tributary of importance joins the river between 
Watertown and Jefferson. 

Jefferson Dam. — This dam was built about 1842 by logs framed to- 
gether with a rubble stone filliA^ about 50 feet in width. Thee^t end 
has a masonry wall 75 feet long and a little higher than the highest 
stage of the' river. Adjoining this wallis a sluice gate 30 feet long, arid 
then a crest of 150 feet Ibnger. 'The head on the dani Varies T3etwberi 4 
and 6 feet with an average of 41/2- The power is used for running two 



;:!00 WATER POWERS OF WISCONSIN. 



e 



mills, the JeflFerson Flouring Mills owned by David Johnson and th 
Jefferson Woolen Mill owned by Mr. Stoppenbach, the former own- 
ing five-eighths and the latter three-eighths of the flowage. Both mills 
are located on the right (west) bank, the woolen mill taking water 
direct from the dam while the flour mills are located on a mill race 
about 500 feet long. The flour mill has an installation of four 56 
inch turbines rated at 160 horse-power, and the woolen mill two 56 
inch turbines, rated at 80 horse-power. The total actual horse-power 
utilized is reported to be 150 for 10 hours per day which is obtained 
throughout the year, except for a few days in the spring when pre- 
v»?nted by back water. 

The charter authorizes a head of 4 feet above high water so that it 
would seem possible to increase the present head by about 3 feet. 

About 1,000 feet below this dam the Crawfish Eiver joins the Rock 
River from the west increasing the tributary drainage area from 
1,100 to 1,890 square miles. Below the junction the river banks are 
lower. This compelled the building of the dam above the mouth in 
order not to overflow too much land. 

The river falls only 3 feet between the foot of JeflFerson dam and 
Lake Koshkonong and flows through a wide, and, for much of the 
waj^, a marsh bordered valley. At Fort Atkinson, 8 miles below Jef- 
ferson, Bark River enters jfrom the east increasing the drainage 
area from 1,920 to 2.250 square miles. 

Between the foot of Lake Koshkonong and the mouth of the Cat- 
fish or Yahara River, Rock River breaks through the Kettfe Range 
but not without increasing its gradient. The total fall from Lake 
Koshkonong to the state line a distance of 36.5 miles is 48 feet, 34 
feet of which has been developed by four dams. The entire length is 
charact/3rized by moderately high banks and the absence of marshes. 

Indian Ford Dam. — This dam is located about six miles below the 
foot of Lake Koshkonong and until 1905 was used principally to 
rontrol the flow in the interests of the water powers below 
Rockton. The pondage ]n'oving inadequate to the demands made 
upon it by the lower mill OAvners, the property was sold to Mr. Pliny 
Xoreross, the present o^^^ler. The head varies between 6.5 to 4 feet 
with an average of 6 feet. Part of the power is used to nm a flour 
mill at the dam. This power is conducted electrically to Janesville fend 
used to augment the city electric plant. Three 48 inch turbines are in- 
stalled used Avith full gate at night, and from X\ to 14 opening during 
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the day. Attention has been called elsewhere to the fact that this dam 
could be raised much higher, except for the flooding that would result 
around the shores of Lake Koshkonong and above. Even a raise of a 
few feet would greatly assist tlie water-powers below in increasing the 
pondage for use in time of low water. 

Janesville Powers, — Janesville, a city of nearly 14,000 population, 
is the natural trading center of Kock County. The city enjoys excep- 
tional railroad facilities. Both the Chicago, Milwaukee and St. Paul 
and the Chicago and ISTorthwestem Railroads have north and south as 
well as east and west lines intersecting at Janesville. Fig. 16 shows 
clearly the location of the Janesville dams. 

Rock River makes an abrupt turn in the city of Janesville from a 
south-easterly to a due west direction. In the accompanying map it 
will be seen that thfere are two dams; one near the heart of the city 
and the other about one and one-half miles below, near the limit of the 
city. The upper dam, known as Ford's dam, has a head of 8 feet 
and is shown in Plate LI. 

When the original improvements were made at the upper or Ford 
dam, the power was estimated to be 13,309 "inches" of water under 
head of 4 feet, which was the original height of the dam. There have 
been a number of changes in ownership during recent years due to 
a concentration of same in the Janesville Electric Company but at 
present the water at Ford's dam in Janesville is owned as follows : 



First Water. 



\ 



Second Water.,. 
Third Water .. 
Fourth Water... 
Fifth Water ... 

Sixth Water 

Seventh Water. 
Eight Water ... 
Ninth Water.... 

Tenth Water 

Eleventh Water. 

\ Twelfth Water . . 



Thirteenth Water.. 
Fourteenth Water 
Fifteenth Water . 
Sixteenth Water . . 



Seventeenth Water. 



Janesville Ele . trie Co 

H. & V. P. Richardson 

Blodpett Milling Co 

H.&V. P. Richardson 

Janesville Electric Co 

Janesville Sash and Door Co. 

Blodgett Milling Co 

Janesville Electric Co 

Janesville Electric Co 

Janesville Electric Co 

Janesville Electric Co ... 

Janesville Electric Co 

H. & V. P. Richardson 

Janesville Electric Co 

Blodgett Milling Co 

Janesville Electric Co... 

Janesville Electric Co 

Janesville Electric Co ...... 

Janesville Electric Co 

Janesville Sash & Door Co ... 

Janesville Electric Co.. 

Janesville Electric Co 
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4,100 sq. in. 

400 

200 

200 

550 

209 
1,000 

500 
50 

740 

350 

400 

200 
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166*^ 
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83^ 
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500 sq. in. of water belonging to Thomas Tuppiq has lapsed. 
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.This measurement is in square inches of water under a 4 ft. head 
ajid is reduced to the amount of water to give the same power under 
a 7 ft. head, for the actual measurement. One square inch of water 
under the 4 ft. head is figured as equal to 6.68 cu. ft. of water per 
minute. 

Engineers familiar with the river state that the normal flow of 8 
months of the year is 750 second feet and that the ordinary low water 
flow is only 200 second feet. An explanation for so small a mini- 
mum flow is, that this is due to the fact that the river is flowing be- 
low Indian Ford in an old fllled valley, the gravel having been found 
to extend to a depth of 300 feet. It seems reasonable to suppose that a 
large proportion of the total waters discharged are found in this under 
flow, and that the apparent river flow suffers most of the fluctuations 
following precipitation thus causing an increased ratio between the 
waters discharged by the river in the high and low water months of 
each year. 

It will be noted that the ownership of the water power is in the 
hands of four companies, two of which, the Janesville Electric Com- 
pany and the Kew Doty Manufacturing Company, are located at the 
dam on the right and left banks respectively. The remaining water 
power users, the Jeffris Company and the Blodgett Milling Company, 
are located on a race about 1,500 feet long adjacent to the right (west) 
bank of the river. These plants will now be briefly described : — 

The Janesville Electric p^ant was fully described in an article pre- 
pared by Professor D. C. Jackson and published in the August num- 
ber of the Eleclric Age 11)06. The following is largely condensed 
froiii this article, silt hough a personal examination of this dam was 
made. 

The Janesville Electric Company secured the greater part of the 
water rights at the Ford dam by purchasing a cotton factory, which 
was torn down and the present substantial plant with its re-enforced 
concrete penstocks was completed in 1006. The water wheel equip-, 
ment consists of 4 new wheels rated at 148 horse-power each, and 2 
old wheels rated at 100 horse-power each. The four are arranged to 
drive upon a main horizontal shaft while the two drive an independ- 
ent shaft. 

The same company owns power plants also at the Monterey and 
Fulton dams. 
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Tlie ^^'ew Doty Manufacturing Company have oner 50 inch toroiike 
ratea at 5G horse-power used to. run a Machine Shop and Foundry. 
'Ihe company has na auxiliary steam power. A statement of its 
water rights will be found elsewhere. 

The Blodgett Milling Company have three old style 60 inch tur- 
bines rated at 295 horse-power but whose actual horse-power as em- 
ployed is about 65 horse-power used in the milling of rye and buck- 
wheat flour. The mill runs 24 hours per day. The Company have 
one steam engine of 100 and one of 150 horse-power. 

The Jelfris Company manufacture sash doors and interior finish- 
ings and for this purpose have one 48 inch turbine rated at 33 horse- 
power as well as one steam engine of 40 horse-power. The Mill form- 
erly ran ten hours daily, at the present time it is idle. A statement 
of the water rights of this company appears elsewhere. 

Monterey Dam. — This dam is located in the southern part of 
Janesville near Center Street. Two views of the dam are shown in 
Plate LII. It is chiefly of timber construction, extending imder 
Center Street from the left bank and then continuing down stream, 
connecting with the side of the mill race. The latter is nearly a half 
mile long. While the head at the dam is only 6 feet, at the end of the 
race it is about 91/2 feet. The left bank is steep and bluffy, while the 
right bank stretehes away in a broad flat, affording fine opportunities 
for utilizing the power. There has been a good deal of litigation in 
the past in connection with the ownership of the power. At preeent 
the water at Monterey ])lant is o^vnod as follows : — ^ 



Owners. 



Janesville Woolen Mills 

Janesville Electric Company 

Janesville Woolen Mills 

Bower City Light and Power Company 

Janesville Woolen Mills 

Janesville Electric Company 

Chicasro and Northwestern Railroad Company 

Janesville Electric Company 

Hower City Lijrht and Power Company 

Janesville Woolen Mills 

Bower City Lijtjht and Power Company 

Janesville Electric Company 

Jane•^vilie Klectric Co. oun all of tlie residue of said water power. 



Water rights. 



First 

Second 

Third 
Fourth... 

Fifth 

Sixth .... 
Seventh .. 
Eighth... 
Ninth .... 
Tenth .... 
Eleventh . 
Twelfth .. 



Sqnare inches 
of water. 



775 
725 
200 
400 
425 
450 
• 200 
4,504 
200 
600 
200 
200 



1 Authority i> William IJ. Jackson. M. E 
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These square inches are figured on the basis of water under a head 
of 4 feet. It will be seen that the power is in the hands of practically 
three concerns, but only two of them are now using their power. 

Janesville Woolen Mills are located near the upper end of the mill 
race. The actual power used is about 45 horse-power but the nominal 
power is much more. The turbine equipment is old and out of date. 

The Janesville Electric Company have one of their three power 
plants located at the lower end of the race where they have installed 
three 66 inch turbines and one 40 inch turbine rated under a 9 foot 
head at 350 horse-power, formerly used in a cotton mill at this point. 
The company are making extensive improvements at the present time 
and will soon have installed two new 250 horse-power turbines with 
concrete penstocks ; and a plant otherwise modernized so that the full 
power may be economically utilized. This company also have a 350 
horse-power Corliss engine as reserve power. 

A fair amount of storage is created both by this dam and the Ford 
dam above, so that advantageous use may be made of the water for 
the variable loads of the lighting company. 

Beloit Powers. — Beloit is situated just north of the Illinois lina It 
is a city of over 11,000 population, and is the chief manufacturing 
center of the Eock Eiver valley, a condition due in no small measure 
to the possession of the best single water power on the river. The city 
has excellent shipping facilities, being served by both the Chicago, Mil- 
waukee and St.. Paul and the Chicago and North-Western Railroads. 

The city is built on both sides of the river, but the larger number 
of factories are located on the right or west bank, a fact due to the 
tqp()gva])hy. The water power situation can be best understood from 
the map shown in figure 17. 

The dam extends straight across the river one block below Grand 
Ave. The dam was originally constructed in 1842, of riprap, with 
a wooden apron on the lower side for a distance of 250 feet from the 
east bank and connected with an embankment projecting from the op- 
posite bank. The high water of 1881 washed away the embankment 
and 30 feet of the dam proper. It has been rebuilt several times, the 
last time in 1903, when by use of a reinforced concrete core 290 feet 
long the dam has been rendered very secure. The dam rests upon 
gravel, which is here 300 feet deep, so that, as in the case of Janes- 
ville dam, the loss of water due to seepage must be very large. This 

20 



WATER POWERS OF WiaCONSIX. 




ROCK RIVER. 307 

fact may explain in part at least the extremely small amount of low 
water discharge. The drainage area above Beloit is 3,500 square 
miles which should produce a low water flow of not less than 700 sec- 
ond feet. No long time records of the discharge of this river have 
been made, but competent engineers, who are familiar with the river, 
state that the low water flow is but little over 200 second feet. 

The causes for so small a minimum flow have been the subject of 
an investigat/pn by the United States Bureau of Forestry^ to which 
the reader is referred for a more complete discussion than the limits 
of this report make possible. 

All the power is owned by the manufacturers who form a chartered 
company and all expenses incurred for repairs are assessed upon the 
members in projportion to the interest held by them. 

As in the case of the Janesville dam, the first dam was built with 
a head of 4 feet and the power developed was estimated as 13,333 
"inches" of water under a 4 foot head. The charter of the company 
authorized a head of 8 feet and this is the head now normally devel- 
oped. Back water very rarely interferes with the head. 

Under the old system of estimating the power on the basis of 
13,333 "inches" of water, the mills were drawing more than their 
just proportion of water, because they took it under a head of 7 
feet instead of 4 feet. On this account the power was divided into 
800 "shares", each share being equivalent to 16 2-3 inches of water 
under a head of 4 feet. These shares were distributed among the 
members in proportion to the number of "inches" held by each under 
the old contract. Now one share means one eight-hundredth of the 
flow of the river. There were some who held "preferred claims," 
but these being in part relinquished, and in part bought off, all the 
powers were placed on an equal footing. 

' See Bulletin 44, Bureau of Forestry, by G. F, Schwarz. 
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Thwe have been many shifts or sales of the water rights in the 
past twenty years but at present (1906) the ownership is as follows: — 



1 . Parrett ManQfaotorinff Compaiiy 

2. Beloir Electric Company 

3. Beioit Water Works 

4. Berlin Machine Works 

5. C, O, Warner, Plainia« 

«. R, J. I>owxi Knife Works 

; N . B. Qasticui A So!i9k Scales 

S Jnlius Flint, Star Floor Mill 

9. 0. Hs Beasley A Company, MacJiine Shop 

10 Beloit Iron Works, Machine Shop 



Inches. 



Total 



13.340 



Shares. 



3.900 


234 


3.33SS 


200 


2.100 


13S 


940 


56 


900 


12 


9S3S 


59 


S8SS 


23 


500 


30 


SOd 


30 


500 


30 



«D0 



The tirsT iwo cvmpjuiioss take their jx>wer direcily from the pond^ 
but the rtMiiaininir lirms are lix^ate^l on the race and are shown on the 
map. 

TRIBrTAUlES OF TUE KOCK RIVER 

For a river of its size, ihe tribmaries of Rock River are of much 
loss hn}>i>rianot^ than would Iv e:s}xvieiL Their gradient. e:sc«ept in 
their exireme upjvr ht\fldw5nors, is hui linle more ihan ihe parent 
river. AVith few eJ^oeptions, ihe dams have very moderate heads. In 
niauv oa>«t^s, ihe dams have Kx-^n al>aiidontxl l>ecause of the irreater value 
i»f iho submt>j^\i land for farms. 



This is ihe lirsi iribmary of much siat^ li n>*i« in Fries Lake at 
an tOevaiitffli of aK">ut i^c>0 feea alx»ve ^hv st^a, AfuT a omrse of oi^ 
milts, in which ii iraversos £ve of ^hv ]^t£:vt lakes in Wankeslia 
i\»iimv and falls li!0 ftx-u. ii i\'in> R-^x^-k River al»i»ui sevem niilf^ 
5»imbt'a>i of WaUTTown, In iho lower ^<■n milts i>f iis It^iuriii- its 
fall is caily f-0 ftx>K No ..l^.ms are li»cai.txl in this pan oi ^he river. 
The folL'wii-ii: laLlo civt^ ibe ytru'Sle I'f ihe river in some d;.^^a.il, while 
a talr.li^ii.tH^ >ia:<'mt^i:n o-f ihe (.^evelo>]x*d water ]xwers may "he fr*nnd 
on ]v<ire olT, 
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Profile of Oconomowoc River. 





station. 


Distance. 


Elevation 

above 
sea level. 


Descent Between 
Points. 


No. 


From 
mouth. 


Between 
points. 


Total. 


Per mile. 


1 

9 


Source, Fries Lake.. 

MoDchess 


Miles. 

0.0 
5.5 
9. 
11.7 


Miles. 


Feet. 

950. 4: 

940. 

897. 

880.7 

870. 

851. 

801. 

860.4 

850. 

852. 

830. 4: 


Feet. 


Feet. 


5.5 

3.5 
2.7 


10. 
43. 
16.3 
10.7 

9. 

0. 

0.6 

8.4 

0. 
22. 


1.9 


3 


North L/ake 


12.3 


4 


Outlet Lake Okauchee 


6. 


s 


Outlet Lake Oknuchee Tail Race 

Oconomowoc L'^ke, Inlet 

Oconomowoc Lake, Outlet 

Powler Lake 




6 

7 
8 


15. 

16. 

18. 

18.2 

20. 

30. 


3.3 
1. 
2. 
0.2 
1.8 
10. 


2.7 

0. 

0.3 


9 


Lac La Belle. Inlet 


42. 


10 


Lac La Belle. Outlet 


0. 


11 


Mouth 


2.2 









Authority: 1 and 2, United States Geological Survey topographic map. 3^-10, levels 
run by L. S. Smith in 1898 for the Wisconsin Geological Survey. 

' Crawfish Eiver. 

Crawfish River has a drainage area of 790 square miles, located 
in the ISi orthwestem part of the Eock River valley. For practically 
its entire length of 60 miles, it flows through a rich agricultural 
country with low banks and many marshes. Its total drainage area 
is 800 pquare miles. 

At present, the only dams are located at Columbus and Danville. 
The tributaries of this river are more important power producers 
than the main river, especially Beaver Dam River. 



Bf^ter Dam Rivek. 

This river rises in Fox Lake, near the northwest corner of Dodge 
County, at an elevation of 895 feet above the sea. It joins the 
Crawfish River at Mud Lake, near the southw'est comer of same 
county. Its total length is 35 miles, including 8.2 miles between 
the outlet and inlet of Beaver Dam Lake. Between the water sur- 
face of Fox Lake and the river at the Chicago, Milwaukee and St. 
Paul Railway crossing, southeast of Reeseville, the river falls 112 
feet, an average of 3.6 feet per mile. 

The total drainage area above its mouth is approximately 310 
square miles. Fox and Beaver Dam Lakes are really mill dams and 
cover approximately 12 square miles. They greatly assist the water 
power by storing up the storm waters. 
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The following profile was prepared from an accurate survey of 
the river between Fox Lake and Leipsic. 

Profile of Beaver Dam River, 



No. 



Station. 



Distance . 



From 
source 



Between 
points. 



Eleva- 

atiou 

above 

sea level. 



Descent between 
stations. 



Per mile. 



1 I 

2 ■ 

3 : 

4 
5 

6 



^ 

9 

10 

u 

12 

IS 

14 
15 



Source in Fox Lake 

Fox Lake dam; crest 

Fox Lake dam; foot 

Beaver Dam, Inlet 

Cotton Mill, Outlet of Lake; 

crest of dam 

Cotton Mill, Outlet of Lake; 

below dam 

Upper Woolen Mill, ab'^ve dam 
Upper Woolen Mill, beiow dam 
Lower Woolen Mill, above dam 
Lower Woolen Mill, below dam 

Leipsic Dam, above dam 

Leipsic Dam, below dam 

One half mile below Leipsic 

Dam 

C. M. & St. P. crossing, 

Reeseville 

Mouth of River 




Authority: Levels run by Cooperation State and Federal Survey in 1906, except No. 
14. The datum is that furnished by the C, M. & St. P. Ry. 

Fox Lake Power, — Between Fox and Beaver Dam Lakes there is 
a fall of 22 feet, 12 feet of which is developed by a dam 175 feet long, 
located in the citv of Fox Lake, and 1.5 miles from the lake. The 
water in the pond is practically the same elevation as Fox Lake. 

The head varies from 13.2 feet in spring to 11.5 feet in the fall. 
One 20 inch and one 24 inch turbine are installed, rated at 100 h. p. 
under a 12 foot head and used to run a grist and flour mill. The 
actual jx>wer developed is stated by the owners to be 50 h. p. 

On the rieht bank and below the dam is located a stone monument 
set some 40 years ago to limit the legal head. Its elevation is 795.1 
feet. Between the foot of this dam and Beaver Dam Lake, there 13 
a fall of 10 feet, but a good dam site i? lacking because of low banks. 



Beavzr Dam Powers. 

Three dams, with an aggr^ate head of 29 feet, are located in the 
city of Beaver Dam. furnishing power to one c<.itton and two woolen 
mills. 
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The Beaver Dam Cotton Mill dam is located at the immediate out- 
let of the lake near the junction of Mill and Madison Streets. Its 
length is 330 feet, including the dyke and spillway. The lawful 
head is IOV2 f^^^? but it varies from 10.7 feet in spring to 8.7 feet 
in the fall. On September 25, 1906, the head was 9.4 feet. Beaver 
Dam Lake is an artificial lake of about eight square miles area made 
by the cotton mill dam. The dam was originally constructed of rub- 
ble masonry, the walls having a thickness of about four and one-half 
feet. In 1878 it was rebuilt of ashlar masonry in a very stable way. 
Previous to 1882, the water power was used to run a flour mill. The 
present cotton mill was constructed in 1883. The president of the 
Beaver Uam Cotton Mill is Mr. E. C. McFetridge. 

The installation consists of three 44 inch Victor turbines. The 
company report an actual power of 150 h. p. Steam power is also 
used to the extent of 200 h. p. The company has kept a record of 
the height of water in the race since 1894. 

Upper Woolen Mill, — One quarter of a mile below the cotton mill 
is located the upper woolen mill dam. This dam is 160 feet long 
and is built of 10x12 inch timbers. The head varies between 10 and 
11.5 feet, but on September 25, 1906, was 11.1 feet. 

Formerly three 45 inch turbines were installed, but since 1894, 
only one rated at full gate at 150 h. p. has been used. The owners 
state that this turbine actually delivers only 95 h. p. This woolen 
mill is run entirely by water power. The president of the company 
is Mr. M. A. Jacobs. 

Previous to 1898, a grist mill was also run by water from this 
dam, using a 60 inch turbine under a 10 foot head. This mill is 
now using only steam power. 

Lower Woolen Mill. — The third dam is located 2,300 feet below 
the one just described, owned by the Beaver Dam Woolen Mills Com- 
pany, of which E. C. McFetridge is president and John T. Smith is 
treasurer. The woolen mill is located about 450 feet below the dam 
on a mill race about 1,000 feet long. This dam is about 400 feet 
long and 8 feet high. 

The head varies between six and ten feet but is usually eight to 
nine and a half feet. At the time of the survey the head was 8.3 
feet. One 60 inch turbine, rated at 103 h. p. is installed, but the 
actual developed power is given as 50 h. p. The company have also 
one 90 h. p. steam boiler. The mill runs ten hours per day. 
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Between tbe foot of the lower Woolen mill at Beaver Dam and the 
Leipsic dam, a distance of two and three-f ooirths miles, the river has 
a fall of 17.4 feet Formerly the ^eater part of this fall was 
ntiJized by two dams, but at present the dams have been allowed to 
go to ruin. 

Leipsic Dam. — This dam is owned by A. X. Grant. The head on 
the dam varies lietween 4.r) and 7.75 feet, but at the time of this sui*- 
vey it was six feet. One 40 and one 35-inch turbines are installed, 
ral^ at 83 h. p. ; but rej)()rt.ed to actually develop at usual gate oj>en- 
ing only 40 h. p. This jjower is used to run a grist mill. 

In the IC miles of river l>etween Leij)sie and the Chicago, Milwau- 
kee and St. Paul Railway crossing south of Beeseville, the river has 
a fall of 37.6 feet, the greater part of which is located between 
Leipsic and Lowell. 

One abandoned dam site is locate in the southeast quarter of 
Section nineteen, Township eleven Xc^rth, Eange fourteen East, at a 
point only 3,000 feet below the Leipsic dam. There is a fall of 8.1 
feet in this distance. It seems probable that an additional dam 
could be c(.)nstructed l>etween Leipsic and Lowell. 

I.(>well Dam, — At this dam one turbine rated at 50 L p., under a 
head of 11 ^'li feet has been installed and is used to run the Enterprise 
Roller Mills. The owner, Mr. George O. Pease, reports that for every 
dav in the vear he has not less than three times as much water as he 
can use. 

This is the last d^m on this river. 

Baek Eivee. 

Bark Kiver rises in the southern j^art of Washington C<iiinty in a 
small lake of same name. Its drainage area is 400 square miles. 
After a verv circuitous c-ourse <>f 50 miles, it i<»ins Erx'k Kiver at 
Ft. Atkinson. Bark and Oc >nr»m<:»w(»c Rivers flc»w practically 
parallel t-o each <:»ther and only two to live miles apart for the uj>per 
half of their lengtL This river ha- a t<»tal fall of 190 feet or. 3.S 
feet per mile, 100 feet of which is found in the 20 miles above 
Crocked Lake. Like the Oc<>nomow. <*. Bark River drains eiirht or 
more large lake<. f«»ur r.f which are simply expansions <A the river. 
The f«'»llowin£r table crives a pr»:'file of the river, while the table on 
pa<re ol7 contains a statement of the ]M'»wer^ l(»cated on the river. 
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Profile of Bark River. 



So, 



2 
S 

4 
5 

7 

8 

9 

10 

U 

12 

13 

14 

ih 



Station. 



Source in Bark Lake 

One mile above Merton 

Merton 

Hartland, above dam 

TIartland, below dam 

Lake Nagawicka 

Delafield, above dam 

Delafield, below dam 

Liower Dam: above 

Lower Dam; below 

Upper Nelimabin Lake 

Crooked Lake 

Utica 

Two miles west of Dousmar 

C. M. & St. P 

Mouth of River 



Distance . 



From 
mouth. 



Mies. 

0.0 
8.0 
9.0 
13.0 
1S.2 
16.0 
18.'" 

18.L 

19.0 
19.0 
19.5 
20.4 
28.9 

26.0 

50.0 



Between 
points. 



Miles. 



8.0 
1.0 
4.0 
0.2 
2.8 
2.0 



1.0 



0.5 
0.9 
3..=> 

2.1 
24.0 



£levation 

above 
^ea level. 



Descent Between 
Points. 



Per mi]e> 



Feet. 

970. 
948. 
940. 



900. 

890. 

889.7 

832.7 

881. 4: 

870.5:1: 

869. 

867.6 

851. 

DA A 

OY3t • 

780. 



Feet. 



22.0 
28.0 



10.0 
.8 

7. 

1.7 
10.5 

1.5 

1.4 
16.6 

7.0 
64. 



Total. 



Feet. 



2.7 
8.0 



3.5 
1.5 



1.7 



3. 

1.5 

4.9 

3.4 
2.6 



Authority: 1-3, United States Geological Survey, Topographic Map: 5 and 13. Rail- 
road Elevations: jaemainder, Wisconsin Geological Survey. Levels run by L. S. Smith 
in 1898. 



Catfish River. 

The Indian name for this river is Yahara. The river rises a few 
miles north of Madison on the divide between the Kock and Wis- 
consin Rivers. The river has a total drainage area of 530 square 
miles and a length of about 40 miles. In the upper half of its course, 
the river expands into four large lakes whose total area is about 60 
square miles. These lakes have a decided steadying effect upon its 
flow, adding greatly to the value of the water power below. Between 
Lake Mendota, or Fourth Lake, and the mouth of the Catfish, the 
river has a fall of 78 feet, 71 feet of which is concentrated in the 
lower 20 miles of its length. In this distance, there are four dams 
with a total head of 48 feet. 
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A fairly complete profile of the river is shown in the following 
table : 

Profile of Catfish River, 



No. 



1 

2 
3 
4 
5 



6 

7 

8 

9 

10 

11 

12 

13 

14 

15 



Station. 



Mouth of river 

Fulton, below dam 

Fulton, above dam 

Stebbenville 

Dunkirk: 

Tail race 

Crest of dam 

Stousrbton, below dam. 
Stoughton, above dam.. 
Luke Kegonsa, outlet... 

Lake Kesronsa, inlet 

Lake Waubesa, outlet.. 

Lake Waubesa, inlet 

Take Monona, outlet.... 

Lake Monona, inlet 

Lake Mendota, outlet.., 
Lake Mendota, inlet 



Distance. 



From 
mouth. 



Miles. 

0.0 
1.5 



6.5 



10.5 
14.5 



19.5 

22. 

25.1 

27.1 

26.5 

31.5 

32.5 

38. 



Between 
points. 



Miles. 



1.5 
5. 



4. 
3.5 



5. 

2.5 

3.1 

2. 

1.4 

3. 

1. 

3.5 



Eleva- 
tion 
above 
sea level 



Descent between 
points. 



1 


Total. 


Per mile. 


Feet. 


Feet. 


Feet. 


772. 






772.5 


22. 


1.2 


786.9 


16.4 
12.1 




801. 


2.4 


818.5 


17.5 


4.4 


830.6 


12.1 
0.2 




830.8 




840.4 


9.6 




843. 


2.6 


0.5 


SiS. 


0.0 


0.0 


S44. 


1.0 


0.3 


^4. 


0.0 


0.0 


845. 


1.0 


0.7 


S45. 


0.0 


0.0 


&i9. 


^.0 


4.0 


849. 


0.0 


0.0 



Authority: 1, United States Engineers. 2-7, surveyed by E. Hain, based on Chicago, 
Milwaukee and St. Paul Railway datum. 8-15, United States Geological Survey Topo- 
graphic map. 



Water Powers. 

Fulton. — The first dam is located at Fulton, about one mile above 
the mouth of the river, and owned by the Janesville Electric Company. 
The company have installed three 39 inch turbines under a head of 
16,5 feet and rated at 250 h. p., with a 150 K. W. three-phase gen- 
erator. This power is used by the company to help out on the peak 
loads of the company's plant at Janesville and runs on an average 18 
hours per day. A small generator is also installed in this power house 
for the purpose of assisting in the lighting of the city of Edgerton. 

StehbinsriUe. — The second dam was l«x»ated at Stebbinsville, about 
six miles by river above Fulton. This pi\>pert^- is owned by S. P. 
Stebbins and Mrs. Wm. I. Tilley. The dam formerly develoi^ed a 
head of about nine feet, but the center one-third was carried awav by a 
freshet in 1904 and has not been rebuilt. The power was formerly 
used to run a flour and irrisr mill with three nm of stone. 

Dunhirk, — Four miles, bv river, al»ve Stebbinsville is located the 

ft 

next dam at the villuire of Ihinkirk. Five turbiiie> are here installed 
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under an average head of 11.6 feet, rated at 290 h. p. The wheels are 
of old style and probably do not develop more than 200 actual horse 
power. The owners of this power, Lynn Brothers, have leased same 
for ten years to the city of Stoughton for the purpose of lighting 
the city. A steam turbine of 150 h. p. is in use for this purpose 
also when the water power is not in use. The city of Stoughton has 
an option to purchase the power plant for $10,000 at the completion 
of its lease. 

Stoughton, — The last dam is located in the city of Stoughton and 
is owned by C. L. Dearborn. Three turbines are installed under an 
average head of nine feet and used to run the Stoughton Flour mill. 
The mill runs 10 (hours per day and has no steam power. 

Madison. — One of the earliest powers to be developed in this region 
was the power at the outlet of Fourth Lake or Lake Mendota. For 
many years, a dam at this point developed a head of five feet and was 
used to operate a flour mir In 1898 the city of Madison purchased 
the flooding privlege, intending to use the power for a sewerage pump- 
ing plant. This, however, has never been done. The city engineer 
uses the dam to regulate the stage of water in lakes Monona and 
Mendota, the water being drawn down in the fall and winter so as 
to store up the excess water of spring. A concrete k ^k has been in- 
stalled at the dam site so as to allow the passage of boats between the 
adjacent lakes. 

In addition to the above, small gri-st mills are located as follows : 



Location . 


Stream . 


Owner. 


Head. 


Purpose. 


Sec. .' T. 8, R. 10 E. .. . 


Token Creek 

Token Creek 

Koshkononff Cr'k 
Spring Creek 


Chas. Elies 


Head. 

11 

7 

9 

14 


Grist mill. 


Rockdale 

Waanakee 


Wm. Zish 

Rockdale Roller Mill 
W. H. Hodge . ... 

• 


Grist mill. 
Grist mill. 
Gristmill. 



CATFISH KIVER AT MADISON, WIS. 



This station was established December 18, 1902, by L. E. Stock- 
man. The gage is located on the lower side of the Main Street 
Bridge. An additional gage was maintained a few blocks away at 
the outlet of Lake Mendota, in order to keep a record of its water 
surface. Both gages are plain staffs, graduated to feet and tenths. 
That on the bridge was nailed to the middle pier. Both gages were 
read once daily by James Mackin. The channel is straight both 
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abovo and bolow the station for over 1,000 feet; it has a width of 
55 feet and does not overflow. The flow is sluggish and is affected by 
back water from Lake Monona. 

Bench mark No. 1, elevation assumed 1,000 feet, is the water table 
at tJie northwest comer of Williamson and Water Streets. Bench mark 
No. 2, elevation 1,004.46 feet, water table at the west corner of Haus- 
manirs malt house. The 17-foot mark on gage at Main Street 
Bridge has an elwation of 902.15 feet. The 16-foot mark on gage 
in Lake !Mendota has an elevation of 997.27 feet, or 7.19 feet below 
binich nu\rk No. 2. The 16-foot mark at the dam is 6.12 feet above 
the 16-foot mark of ^fain street gage. 

This station was discontinued August 4, 1903. 

Discharge measurements of Catfish River at Madison, Wis., in 190S. 



Date. 



J«nu«ry 8 .. 
J«uu«ry 27.. 
February 23 
March sb.... 

April 18 

July 21 



Hydrojrapher. 



Gaffe 
heiffht. 



L. L. 



Stockman. 

do 

do 

do 

do 

£ £. Morphy.... 



Feet. 

14.20 
14.10 
13.% 
15.00 
14.83 
15.05 



Discbarge. 



Second-feet . 

a53 

60 

58 
197 
174 

35 



a Partly froien. 



Mean daily gage height, in feet^ of Catfish River at Madison, Wis., for 1902. 





l>ay. 


Dec. 


1 
! 

1 


Day. 


Dec. 


i 


Day. 


Dec. 


18 .. 
li>.. . 
30. 


,. .««« «•*> 


,. 1S» 
13^ 

IS i» 


i« 

23 

25 

2^ 

2lJ 


14.00 
14 10 
14.10 
11 3D 
14 ISO 


». -- 
, 29.... 

30.... 
1 31.. 

! 




.... 14.30 
.... 14-30 
.... 14.30 


"♦1 

82.... 




... 13» 
13 » 


*^«> •**»*•• >>• 


14-30 


1 







MentH daily gmge height, in feet, of Catfish River at Madison, Wis., for 1903. 



Day 



Jau. ' Feb. 



4 



14. H> 

u w 



'S u.a> 

7 i l*.(W 

< ' i4.»;i> 

. . . i U. 10 

... Ifc. w 

... l«.i«> 

... 14. A? 

... U.JO 

tv.jy 



11 
I? 
U 

1> 



U.iXik 
U.Ol> 

u.w 

Ur» 

U.iO 

Tfc.W 
14. W 
14. lO 

14. b) 
!4.l«> 
14. 'W 
14.«W 
t*.»V 
7 4 V) 



Mar. Apr. May. 

14. LV U.tW U.>l> 

14. K» U.C*> U.oo 

14. W 1>.A> 14.30 

U-A» IKW 14.00 

14.;» U.v» 14.J0 

U.30 !>.«» 14.'30 

14-JO 14.'JI> U.>» 

14.JI.» 14. -jV 14.*> 

l^.'%> L4.S* l4.Tt> 

U.'fkf 14.>V 

14. T') U.^.» 

14->V U.-^> 

U.TT) T4.J»> 

U.-V 14-'W 

U.:t> U..ji> 

14.:'? u.j»? 



Day 



Jao. Feb. 



i: , 14.20 

15 1 14.;» 

U 14-Jtf 



5tf 

:fl 

:i4 



14. JD 

U.JO i 

14. A) I 

U.:iO , 

U.JO ' 

l4.-i'.» ! 

U.-A» . 

U.i».> ■ 



*.* 14. W 

:!k> U.W 

SI I4.l*> 



U.li> 
14.10 
U.Dv> 
14.00 
14.00 
I4.t» 
14.«J0 
14. IW 
I4-*X> 
14. ')0 
l4.<JO 
14.*J0 



I 



Mar ! Apr : Maj 

i 

u.io , u.yo 

i5.ao 14.S0 

i^.30 U-iO 

13.A> 14. 20 

U.» ' U.:fO 

UJJO I4.i0 

L».» 14. ?0 

U.*> U.^ 

13.30 14.'!0 

l?.?) I4."^^ 

1>.W u.-» 

1.>.I!«> l^4.:»^ 

1>.1«> 14-'^ 

l».l-! It.'jo 

15-'» 
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Water powers on the smaller tril)utaries of Rock River, 



No. 



1 

2 
3 
4 
5 
6 

7 

8 



10 
11 

12 
13 
14 

15 
16 
17 
18 
19 
20 
21 
22 

23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

41 

42 
43 
44 

45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 



Location. 



Brodhead 

Attica 

DajrtoQ 

Belleville 

Monticelio 

New Glarus 

Meant Vernon. 
Albany 



Gratiot 

Darlington. 
Darlington . 



Calamine 

Martin 

Token Creek, S. 5, 

T. 8, R. lOE .... 

Rockdale 

Cambridge 

Evacsville 

Sbopiere 

Delavan 

Whitewater 

Whitewater, above 
Sec. 20, T. 2 N., R. 

16 E 

Af ton 

Avon 

Fremont 

Neosho 

Sayiesville 

Marshall 

Uartford — 

Dousman 

Stone Bank 

Dill 

Albany 

Blanchardville 

Argyle 

Palmyra 

Merton 

Hartland 

Delafleld 

One mile West of 

Delafield 

Rome 

Rome 

Waterloo 

Mayville 

Mayville 

Kekoskee 

Waupnn 

Darnville 

Columbus 

Hebron 

Sullivan 

Lake Mills 

2mi. W.of Milford 
Johnson Creek. . . ■ 

Alderly 

North I^ake 

Outlet L.Okouchee 

Oconomowoc 

Fall River 

Elba 

Waterloo 

Marshall 



Stream. 



Sugar River 



Little Sugar River. 



1 1 
1 1 



1 1 
t < 






Wolf River 

Pecatonica,w. br'nch 



Head, 



H. P. in- 
stalled. 









Token Creek 

Koshkonoug Cieek., 



Allen's Creek 
Turtle 



Whitewater Creek. .. 



Outlet Delavan Lake 

Bass Creek 

Sugar " 

Rubicon River 



11 

7 

12 
9 

8 

■ * • 

9 

7 

8 
8 
4 
8 

15 



11 

8.5 
12 



120 

50 
100 
100 

50 
Abandoned 

36 
160 

41 
100 

50 
190 

14 



12 
9 



Dam 



25 ± 
75 
50 

removed 
33 



100 
to 



Rubicon 

Waterloo Creek 

Rubicon River 

Scnppernong Creek., 
Oconomowoc River , 
Pecatonica River.... 

Sugar River 

Dodger Creek 

Pecatonica River — 
Scuppernong River.. 
Bark River 



t 4 



I 4 
i 4 



Waterloo Creek 

E.Branch Rock River 

E.Branch Rock River 

Crawfish River 

• 4 .4 

Bark River , 

4 ( 4 4 

Rock Creek 



10 
12 
10 
18 
9^ 
13 



8 

15 
10 



40 



19V4 

8 

10 
12 
11 
10 

eVi 

9 
9V4 



J 



Spring Brook 

Asbippan Creek 

Oconomowoc River.. 



4 I 



i t 

4 t 



Crawfish River., 

4 4 4 4 

Waterloo Ciieek , 



9 



2) 

80 
78 
20 

60' 

42 

50 

50 

50 



50 

70 
50 

120 
75 

125 



57 
50 
70 



14 
10 
10.7 
8 
13 
11 
10 
12 



43 



55 
31 



100 

60 



Use. 



Flour, light, plow factory 
Grist and woolen mills. 
Mill not in use. 
Electric light and flour. 
Grist mill. 
Grist mill not used. 
(Trist mill and feed. 
Grist mill and woolen I 

mill. i 

Grist mill. 

Feed mill. " ^ 

Feed mill . 
Electric light and button 

factory. 



Flour mill. 
Flour and feed. 
Grist and feed. 
Power not used, 
Flour mill. 



Power abondoned. 



Flour mill. 



Grist mill. 

4 4 4 . 



Flour mill. 
Feed miU. 



Linen mill . 
Planing mill. 
Feed mill. 
Rye flour and feed. 
Flour and feed. 
Not used. 
Flour mill. 



Saw mill. 
Roller mills. 
Flour and feed. 
N. W. Ironworks. 

4 4 

Gristmill. 

Klour mill. 

Rye flour and feed. 

Flour and feed. 

Feed mill ; saw mill. 

Feed mill ; flour mill. 

Flour mill. 

14 .4 

Creamery. 
Gristmill. 

4 . 4 4 

44 4 4 

Flour mill. 
Grist mill. 

• 4 4 t 

Electric light and feed. 
Grist. 
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FOX RIYER. 



Drainage and Fall, — Fox river, a tributary of Illinois river rises in 
the northern part of Waukesha County and flows southward through 
Eacine and Kenosha Counties. The total drainage area in Wisconsin, 
(1,000 square miles) has a length north and south of 50 miles and a 
width of 85 miles. The entire drainage is in the Niagara limestone 
region, and like the watershed of Kock river the limestone is deeply 
covered by glacial deposits. The largest concentration of fall is found 
at Waukesha, but below Waukesha the river has an average fall of only 
1.4 feet per mile, or a trifle more than the average of Kock river. 
In this stretch of 51 miles, the river winds in a flat marshy bottom, 
with few opportunities for dams. In spite of the fact that many of 
its tributaries rise in large lakes, the flow of the river is reported to 
be very irregular, the low water flow in July, August and September 
being inadequate to run the turbines. 

Xo regular gaging stations have been maintained. The pot hole 
topography which is so characteristic of this region is very unfavor- 
able for large run-ott". 

The fall in the river so far as knowTi is sho\ra in the table. 

Profile of Fox River. 





Station. 


Distance. 


Elevation 

above 

the sea. 


Descent between 
points. 


No. 


From 
State Line. 


Between 
points. 




Total. 


Per mile.' 

• 


1 


IlliaoLs line 


Miles. 
0.0 
4.5 
15.0 
20.0 
20 
21.5 
21.5 
88.5 
51 
55 
fi2 


Miles. 

0.0 

4.5 
10.5 

5.0 

0.0 

1.5 

0.0 
17.0 
12.5 

4.0 

7 


Feet. 



Feet. 


Feet. 


2 


Fox rirer :>tation 

Burlinston 


741 
748 






S 


1 


5 


4 


Rochest*"", below dam 




5 


Rochester, above dam 




5 




6 


Waterford, below dam 








7 


Waterford , above dam 




6 




8 


^is. Cen. Ry.. N. of Mukwonaflro 
Waukesha, C-«k N.W.Ry. crossini? 
3 miles above Waakesha ' 


776 
794 
814 

848 




9 
10 


18 
20 
34 


1.4 

5 


11 


Pewaukee Lake 


49 









Authority: 2. 9, C. A N. W. Ry. ; 3. 8, 10. Wis. Central Ry. ; 11, L. S. Smith. 
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Water Powers. 

Flour and feed mills are located on Fox Eiver at Wilmot, Koches- 
ter, Waterford, and Waukesha, but only the latter mill has any rail- 
road facilities. In all of the mills expensive roller machinery was 
early installed for the purpose of manufacturing flour, but for reasons 
explained elsewhere, this machinery is but little used at present. 

Wilmot Power. — A six-foot turbine is here installed under a head 
of four feet. This power was formerly used to run a roller mill with 
a capacity of 100 barrels per day, but is now used to nm a feed and 
saw mill. The power is owned by Walter Carey. Silver Lake, the 
nearest railroad station is located three miles distant 

Rochester Power, — The Rochester dam is located about 20 miles 
above Wilmot. Three turbines, 36, 54 and 56 inch respectively, are 
here installed under an average head of four feet. This mill was re- 
fitted in 1885 with a complete roUer outfit, but because of the scarcity 
and poor quality of local wheat supply has been used but little for 
many years. The mill is used for grinding feed and buckwheat flour. 
This dam backs the water nearly to the next power above at Waterford. 
Honey Creek 4.5 miles distant is the nearest railroad station. 

Waterford Power. — This mill is built of stone and is in a good 
state of repair. Four turbines, including one 45 inch, two 40 inch 
and one 35 inch, are installed under an average head of 5.5 feet, and 
rated at about 100 horse power. 

This dam has a much larger pondage than any other dam on the 
river, backing the water up the river for many miles. The mill is 
fitted for manufacturing roller flour, but power is also used for 
furnishing electric light for the city of Waterford. Honey Creek, 
the nearest railroad station is seven miles distant. 

Waalceslia Powers, — This mill is located near the center of Wauke- 
sha {\\\i\ near the depot of the C. M. k St. P. Railroad. A six foot 
stone (lam about two blocks above the mill is located near the head 
of the rapids. From the dam, the water is conducted by a long mill 
race to the mill, where a head of about 13 feet is usually developed, 
except in summer when the head reduces to nine. The present head 
could be considerably increased by excavating an adequate tail race 
fbr a short distance. One Victor 50 inch turbine is installed and used 
to run a flonr and feed mill 10 hours per day. A 50 horsepower gas- 
oline engine is also installed. 
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WATER POWERS OF WISCONSIN. 



About two miles above Waukesha is another water power owned 
by Chas. Deisner. Three small turbines are installed under a 20 foot 
head and used to run a feed and saw mill. 



Other powers on tributaries of Fox river. 



Name of stream. 



Pewaukee river. .. 
MakwoDago river 

do 
Honey Creek 

do 

do 

Sagar Creek 

White River 

do 

do 

do 



Location of power. 



Pewaukee . . . 
Eagleville . . . 
Mukwonago. 
East Troy . . . 

Hilbnrn 

Lauderdale . 

Vienna 

Geneva 

Geneva 

Burlington. . 
Lyons 



Head 
developed . 



Feet. 

8, 
13.5 

6. 
13. 

8. 

8. 
12. 
U. 

9. 

8. 



Purpose for which power 
is used. 



Feed mill and electric light. 

Feed mill. 

Roller mill. 3-45 inch turbines. 

Feed and flour mill,t-25inch turbine 

Feed mill. 

Flour and feed. 

Flour and feed, 2-34 inch turbines. 

Flour and feed, 2-26 inoh^turbines. 

Electric light, 2-56 inch turbines. 

1-45 inch and 1-50 inch turbine used 
for electric light and power . Own- 
er, Burlington Light & Power Co. 



r" 



MISSISSIPPI DRAINAGE. 



^':* 
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MISSISSIPPI DRAINAGE. 



The water powers of Chippewa, Black and Wisconsin rivers have 
been elsewhere discussed. There remains of this drainage a large 
number of smaller rivers some of them, notably Trempealeau and 
La Crosse, of considerable importance as power producers. 

As a rule the rivers of this class have a very rapid fall in their 
upper reaches where they flow* in rock. Many of these rapids were 
formerly developed and used for saw mills. The deforestation of 
this area united with the high gradient of the drainage areas has re- 
sulted in constantly increasing freshets and correspondingly long 
periods of extreme low water flow. 

As the rivers approach the Mississippi these rivers show a decreas- 
ing gradient, usually flowing in a sandy valley where dams are diffi- 
cult to maintain. 

Thie size of the streams can be seen from the following table of 
drainage areas: 





River. 


Drainage area 


1 


Piatt 


320 square miles. 
300 " »* 


2 


Grant 


3 


Bad Ax 


150 " 


4 


La Crosse 


485 ** ** 


5 


Ooon 




150 »* ** 


6 


TretDDealeau 


685 »» »* 


7 


Beef 


430 »» 


8 


Rush 


180 ** " 











21 
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WATER POWERS OF WI8C0X8IN. 



Water powers of La Crosse River. 



Location. 



La Coosse 

West Salem 

Sparta 

.... do 

Angelo ... .. 

Leon 

Sparta 

Uolraan 

Burus 

Sparta , 

Bane Mills 

Sec. 14T. 17 R., 5 W 



River. 



La Crosse 

do 

do 

do 

do 

Little La Crosse. 

. do do ... 

Half Way Creek , 

Burns Creek 

Beaver Creek. .. 
Bastwick Creek.. 
Biff Creek 



Total 



Turbine. 


Head 


Horse 


feet. 


power 


15 


40 


8 


8 


10 


18 


6 


61 


10 


75 


9 


48 


18 


70 


16 


40 


10 


10 


14 


28 


9 


10 


15 


25 


140 


473 ! 



Remarks. 



Flour and Feed. 

Grist. 

Flour and Feed. 

Electric Light. 

Grist. 

Grist mill. 

Flour and Feed. 

Grist mill. 

Planing and Sawing. 

Used only in winter. 

Flour and Feed . 



Water powers of Trempealeau River. 



Location. 



Arcadia 

(six miles below) 

Whitehall 

Blair 

Taylor 

Hixton 

Sechlerville, 



River. 



Trempealeau 

do 

do 

do 

do 

do 



Pigeon Falls i Pigeon Creek. 



Sec. 10, T. 22 N., R. 7 W. 
Sec. 5, T. 18 N.. R. 9 W.. 

Indepeudencs 

Sec. 22 T. 24 N., R. 9 W.. 
Sec. 31 T. 23 N., R. 8 W . 
Stc 17 T. 23 N,, R 10 W. 



do . do 
Big Tamerack Creek 

Elk Creek 

..do — do 

■ do ...do 



do — do W. Branch, 



Turbine. 



Head 
feet. 



10 

9 

9 

6 

16 

6 

11 

9 

16 

12 

12 

9 

10 



Ya 



Total 135^4 



Horse 
'power. 



140 

120 

30 

75 

I ■ a 

60 
56 
60 
69 
3J 
45 
26 



711 



Remarks. 



Undeveloped, 

Flour mill, 
do do 
do do 
do do 

Grist mill. 

do., do 

....do., do 
do., do 

Grii«t mill. 
di)..do 



Water poivers on smaller rivers. 



Location , 



River. 



El Paso, south H mile, 

El Paso 

Martell 

Sec. 32, T. 27 N, R 16 W 

Osseo 

Mondovi 

Osseo, 10-24-7 

Mondovi 

Chaseburg 

Coon Valley 

Sec. 24, T. 12, R. 6 W 

Newton, Sec. 23, T. 13, R 6 W.. 
Trim B^^lle 

Shelby 

Prairie du Chien 

Sec. 6, T. 99 X. R. 11 W 

Sec. 36. T. 26, R. 14 W 

Sec. 6, T. 23, R. 13 W 



Turbine. 



H««H I Horse 
nead. p^^^-er. 



Rush River 

do do 

do do 

do do 
Beef River 

do do 

do do 
Mill Creek 
Co( n River... .. 

do do 

Bad Ax , .. 

do — 
'/>im Belle Cr.... 

do d«» 

Norman Cr 

Artesian Wells... 
Waumandee Cr. . 

Eau(JalleCr 

Big Bear Cr 




Remarks. 



Grist mill. 
Not ufed now. 
Wool caiding. 
Saw mill. 
Gri.st mill. 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 
Mill burned. 

Light and power, Grist mill. 
Flour mill. 



APPENDIX. 



BEING A SYNOPSIS OF DAM CHARTERS 

GRANTED BY THE TERRITORIAL AND 

STATE LEGISLATURES FROM 

1838 TO 1907. 



DAM CHARTERS. 



Oranta of dam privileges by the legitlaiure 0/ Witoonsin, 1888-1901. 


Lava 
P." 


Chap. 


Riw. 


CoDQtj. 


Some of grantee, 1_aod description. 


1838 


40 
49 

I: % 
ll 

p. 3< 

p. 25 

p. SS 
p. 37 

p, S7 
p. 38 
p. 71 

p. 93 
p. 16 

'iz 

p. 103 
p. 104 


Maultowoo river 


JeffeiBon 

Dodge 

Manitowoc... 
WankeshB... 

MBDitOWOO... 

ggaav.-.::. 

Hacino 


CljarlM f! Hoodbne et al. Sec. 4.'T-aS.. 
Mo^'m,' StroOB et al.. Sec«. 8, 7, T. 11 S,. 
Wni, H.BroOB et al,, Srts. 53. 25, 29. 

..l,!M:«l,,»..n...K. 






S 


S-J-te!'.":;:::: 


1842 


Manilowoc river 

CrawHah river 


Oliver C. Hohbard, Sec. 23, T. 19 N.. 

R..:aE. 


;i!i! 


Milwaali«9 river 






Vox river 








Clouden s'tougbtoD et al,, Sac. 21, T. 4 N„ 




Hock liver 

Pefhtliro river 






Marinette.,.. 
JeffarKHi 

Dodge 

UliORDkee... 

Oiaiikpo 

JeffartoD..- 

WooJ 

Green 

OzBiikee 

Oiauk»a 

^aokea 

WiQDBbBgO... 




1844 


UllvaDkee river .... 


jS,'. H.^HogerB. Sec. «. T. 7 N., R. 22 E. 






Jbb. Campbell el al..8ic. 28, f. 3 N.. 

Owi"^9 uMand, 8eae. M, M, T. 11 N„ R, -1 K. 
Abraham Bravley, SecB. 31-2, T. 24 N„ 

Lyman E. Boomer etal.. Sbcb. 8. H.T.8N., 

H(>Dry L'liDlon et al., Sec. 8, T. 22 N., 


1845 


Bock river 

MilwHukae river 

Milvaukee river 






1847 
1847 


Milwankee river! !!' 
Fo» river 


Michael Biatt,Se(;.M,T i2N..R.21E. 
Harvey Jonea et aJ., Beci. 22. 27. T. 20 N., 


,is? 


f,feC ?,:•.',:::;; 


f5«i£5l!lK-£N;«,:|f|: 


1848 


Oconto river 


\-M-\v^ Mi.rrow, Spc-. Sll, 37,. T, 2S N.. 



b^lie'igh 



iofl846,p. 116, ameodme 
led again in the same ro 
idment, Chap. 159. Lavi! _. 
Sec. 25,T. 11 N., R. 22E. 



p. 88, La«B ol 1351. transterriae 
p. 214, Laws ol 1350, provlaioDB r 



,g the height of dam a 
— dinBhelBht.a.ann 

>wg of 1855. 

nd descriptioa torean K, E.!4Sec.2S. 

le giaut condilioDally and changing pro- 



WATER POWERS OF WISCONSIN. 



Oranlg oj dam privilegei by the leyiilature of fTiseonsin— Continued. 



ran tee, land deacrii 



Pectatouic 
Rock river 
Manitowoc 



LJtUe Wol) 

uearOrigr 

I White riter 



river 1 mile 

motitii. 
Grand fiver.. 
Grand river.. 
UilnRakoe ri 



. Joseph Carler et 
Tn., R. 6 



O.Waahburaect 



L.itece. 20-1, 



._ ._i>, Sec n.T. 15N.. R. lOE. 

EiwardS. Henohettetal.,Saoe.Sl-2,T. IN., 

larVon Salisbury, See. H.T. 11 N., R-20 K. 
lurtia Heed, Sao. 22, T. 20 N.. R. 17 E. 
Cicero (Jomsrock etai. Sees. t,5,T. 7 N., 



. J. Spraiiue 



N., R. UK. 
., R. 21E. 
-, R, HE. 



Sec, 3». T. 3N.. R.191I. 



. Manitowoc.. 
. Milwaukee.. 
. La Fayette.. 



a Mlltain 
, . liny Pier. 
. Jas. Callic 

Tbo9. C. Snow et ai.. aeo. la. 1.14 n.. n. 11 
E.; See. 7, T. UN.. H. 12 E. 
. RicbBnm.H<;aaon,Sec.2D.T.3N..R.SE. 
" J. W.Fo8Mr.Seo.29,T.KN,.K.2IE, 
in D, Carcenter, Sec. 20, T. 1 N.. R. 10 E. 
rrick Muiphv.Sec. 34. T. 28 M., R. 20 E. 
poleonB. Millard. 

sneiar Dakin. Sbc. n, T. 17 N„ R. 11 K. 
rrison C. Hnbart et al.. Sees. 25. 28. T. 

R. 2S E. 



___9. Klingholz. Sec. 28, T. 19 
Henry Ttaiea, Sec. 20, T. 8 N., R. s: n. 
=■-- unlGeorue. Sec, 1. F. 2N.. R. 3E. 



(^ Klingholi 

.'Davenport, 
arc! D. Hear 



tl., Sec. 18, T. 19 M 



een Lake . Jobn ' 



d. Sec. 14. T, UN.. R.13E. 

CI.Sec.7,T.14N..R.lSE. 

■»i SBo,30.T.SN,.lR.83i 

B, T. 2SN, R.SE. 



8W. 



La Fay 



anldiutr, Sec. l.-j.T. 31 
■':(Soon,S»c,20.T.3 



153 218 Wolfriver.Lallot 

153 270 ' WlKonxln river.. 

(53 3(2 Honeyereek 

\:& 378 : Peckstonica rker 

153 408 North Duck creek 

04 9 Milwaukee river . 

a amendment. CUap. 87, Laws < 

b Amendment. Obap, 151, Laws <. 
c Repeal -A. Cbap V». Laws o( 1 
d Repealed by Cbap. as, Lav j of 



lieo. F. V 



. JaokBoD 

..;.'. Natha'nlT Wood.' " 

.... AsalielW. Benham. Sac. aO.T. IN., R.20 
■ " " ■ " .. m.T.2ZN.. R.s: 

). F. Wrialitetal. 

nUaraliall et Bl..Sec.l^T.13N..R.e 
..I Milwaukee...! caine-t Prleger. See. 38, T, 7 N., U. 2IE. 
. .. LaFsyetUi .. Jobn W. Stewart, Sece.3. 4. BorlO, T. 1 f 

R. 5 K. 
..| Columbia ... Evan Edwarda.Sec. 8 T I2N., R. 12 B. 

.. OiBDkee Cbas. Queuten el al., Bee. 31. T. 10 N, 

1 22 E. 

.f 18J4. repealing re<iuireuieDt tor locks, etc 



!tiption changed to read S 



DAM CHARTERS GRANTED BY LEGISLATIVE ENAGTMENT. g^Y 



Grants of dam privileges by the Itgisiature of Wisconsin— ContiaaeA. 





Chap- 








"oT 


"^T.- 


HlTBr. 


CouDIy. 


Bee ion, WiwDabipaod range. 


















^beboxBBU... 










































































119 


SbebojBauri..r 




Hnnr» If. Belitz et ai., Sec. 30, T. 17 N., B. 
Th's. W. Baker et ai„ See. 10. T. 19 N., R. 




188 
























Ezra Weseott, See. 1 or2. T. 1 N„ R. * E. 
















Duna 






288 








































































































SSgi'SS.-lS'liWtK.W.'K 














































































l",'^S^:£:-XnT:-lA 




































































Jno-H.KnapD et al., Seo28.T.ZSN.,B. 13 W 










































































SilfsS'";:::: 














1H4 




Red Cedar ri.er . , 


Banon 


JolinH. Kaapp et al.. dec. 21, T. 35 N., 
SatteVto Warrteo, Sec. 4. T. 1 N.. R, 4 E. 


I'lM 




PBcbaioaicarivei'.. 


La FayetM- 




S19 






Andrew Taintar et al.. Sec. iO, T. 33 N.. 


1866 


122 


Willow rivar at Hud 


St.Croii .... 


Daniel A. Bladwiu. 












1887 


zm 


Chippewa river 


Chippewa.... 
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Oranta of dam privileges by the legislature of TFi«con«ifi— Continued. 



Laws 

of 



a 1867 

1867 
1867 

1867 
1867 
1868 
1868 

bl868 
1868 

1868 

1869 

1869 
1869 

1869 

1869 
C1869 



1870 
1870 
1870 

1870 
1870 
1871 
1871 

1872 

1872 

(11870 



1872 
1872 

1872 

1872 
1873 



1873 

1873 
1873 

1873 



Chap- 
ter or 
nam- 
ber. 



503 

563 
568 

586 
587 
216 
265 

376 
461 

489 

223 

290 
361 

400 

411 
452 



32 

48 

270 

421 

463 

85 

239 

38 

60 

164 



110 
112 

117 

132 
134 



135 

159 
245 



252 



River. 



Little Wolf river.... 



West Twin river. 
Chippewa river.. 



Little Wolf river 

Little Wolf river 

Bisr Rib river 

Little Wolf river 

Apple river 

Vermillion river .... 

Lyndon or^ek, near 
Lyndon village . 

Two streams near 
Lake, Shawano Co. 

Embarrass river 

Willow river, near 
Willow River Falls 

Black Creek 



Oconto river 

Nimakogan river.., 
Totagatic river 



Big Rib river 

Peckatonica river., 
Little Wolf river . . , 

Peckatonica river.. 

Rad river 

Milwaukee river 

Willow river, near 

Willow River Falls 

Wieeonsin river 

Turtle creek 

Eau Claire river 

St. Croix river bet. 

mouth of Eau 

Claire and Moose 

rivers. 

Yellow river 

Yellow river 

Yellow rive*" 

Yellow river 

Clara river 

Nimakogan river 

Nimakogan river. 

Milwauk<^e river 

Mpck Key br. of 

Bean Brook. 
Eau Claire river 

Big Rib liver 

Cliimpanzee brook . . . 

Bean brook 

Bean brook 

Osceola creek 

Little Wolf river 

Wood river 



County. 



Waupaca .... 

Manitowoc . 
Chippewa... 

Waupaca .... 
Waupaca ... 
Marathon.... 
Waupaca — 



Polk . 
Barron 



Juneau 



Shawano.... 
St. Croix 

Outagamie .. 

Shawano 

Bayfield 

Washburn .. 

Marathon... 
La Fayette. 
Waupaca ... 

La Fayette. 
Shawano 
Ozaukee — 
St. Croix . 

Wood 

Rock 

Douglas 



Totogatic river, 
Totogatic river. 



Burnett — 
Barnett .. . 
Washburn. 
Washburn. 
Burnett .. . 
Washburn , 
Sawyer .... 
O aukee.. . 
Washburn. 

Bayfield..., 



Name of grantee, land description, 
section, township and range. 



Marathon .. 
Washburn., 
Washburn., 
Washburn., 
Polk 



Waupaca. 
Barnett . . 



Bayfield 
Bavfieiii 



Wisconfiin Mfg. et al., Sec. 8, T. 22N., 

R. 14 E. 
Henry Nachtway, Sec. 7. T. 21 N, R. 23 E. 
Jno. O. French et al., Sees. 19, 20, 29, 30, 

T. 30 N., R. 7 W. 
Jas*. Meikeljohn, Sec. 34. T. 23 N., R. 13 E. 
J. P. More et al., Sec. 1, T. 22 N., R. 13 E. 
Jno. Basemann, Sec. 28, T. 29 N.. R. 5 E. 
Jas. R.Buckstaff etal., Sec. 11, T. 28 N.. 

Jno'. A. Gore, Sec. 12, T. 32 N.. R. 17 W. 
Jas. Branklin et al., Sec. 26, T. 34 N., 

R.12 W. 
Jno. Fitzgerald etal. 

Gustavus Lawrence et al . 

E. R. Murdock, Sec. 19, T. 26 N., R. 15 E. 
Christian Buckhardt. 

Andrew Thompson et al., Sec. 31, T. 24 N., 

R 18 E 
L. S. Lindsey, Sec. 5, T. 27 N., R. 18 E. 
N imakogan & T. Dam Co., T. 43 N . , R. 6 W. 
Nimakocan&T.DamCo., Sec. 12, T. 42 N., 

R. low. 
Juo. Linder, Sec. 6, T. 28 N. , R. 6 E. 
Saterlee Warden, Sees. 1, 2, T. 1 N., R. 4 E. 
Nathan ParKer et al.. Sec. 24, T. 25 N., 

Chaa. Sherman, Sec. 10. T. 4 N., R. 2 E. 
B. H. Overton, Sec. 2, T. 27 N., R. 14 E. 
Julius Sizer, Sec. 11, T. 11 N., R. 21 E. 
Christian Buckhardt. 

Reuben C. Lyon, Sec. 8, T. 22 N., R. 6 E. 
Jesse Praraer, Sec. 27, T. 2 N., R. 14 E. 
St. Croix Dam Co., T. 44 N., R. 10 W. 



T.40N.,R. 16W. 

T. 39N.,R. 14 W. 

T. 38N.,R. 13W. 

T. 39N..R. 12 W. 

T. 39N..R. 16 W. 

Sec. 35, T. 41 N., R. 10 W. 

Sec. 6. T. 41 N., R. 8 W. 

.T. B. Schanbly, Sec 34, T. 12 N., R. 21 E. 

Emil Munch et al, Sec. 12, T. 39N , R. 11,W. 

Orancre Walker et al , Sec. 16, T. 44 N., R. 
9 W. 

John Linder, Sec. 5, T. 28 N., R. 6 E. 
I Fred- rick Hrpsser, Sec 28, T. 41 N., R 10 W. 
' Sec. 6, T. .39N.,R. 10 W. 
j Sec. 8, T. 39N.,R. 10 W. 
I Samuel B. Dresser ot al.. Sec. 27, T. 33 N., 
, R.19W. 

' C. S. Oeden, Sec. 34. T. 24 N., R. 13 E. 
I Alvin N. Bugbee etal., Sec. 33, T. 39 N., 
i R. 18 W. 

' Aaron M. Chase, T. 43 N.,R.8 W. 
' T. 43 N., R. 8 VV. 



a Amended, Chap. 220, Laws of 1868, correction of an error in the name of the srranteo. 

b Amended, Chflp. 100, Laws of 1872, by substituting for the name Geo. A. Gore, the name 

George A. Gove, 
c Amended, Chap. 164, Laws of 1870, by changing the came to St. Croix Dam Co. , increasing 

capital stock and authorizing to build dams as follows: 
d Re-enacted by Chap. 124, Laws of 1877. 



DAM CHARTERS ORAHTED BY LEGISLATIVE ENACTMENT. 



Orants of dam, privilegea by the legislature of Wiieonain^Coatiaued. 



LhW9 


Cliap- 


HiTflC. 


Cannty. 


Name ot grantee, land deaoripiion, 
section, township and raaee. 




E7.j 
118 




Lincoln!!!!!' 
Burnett 








B. F. Cooper et al.. Sec. 12, T 31 N.. a. B E, 








laji 

18U 

1814 
187* 


204 
2E8 
23» 

1 


Little Sundj tlver. a 

WiueouBlo riiBt, ser- 

LiJblnlogTreek 

E't^,5X°lf"rI^r,.., 


Portage 

Waupaoa 

Ka:::::: 


Loien D. Brewster el b1. No description. 
John U, Bobinson.Secs. (i.7,8, T. 23 N., 


1874 


^'srsji-n^^fifosrB. 


187B 
1S75 


70 

i 


Wood river ntOranta 

KSftK:::: 


Boraett 

Wa^aca"-!! 
Polk 

£■:;::: 

Rhippewa . . 


Canute Anderaou etal. So description 
jffi^Ronnds'e; a^^l?.' We,' l.".. T. 23"n„E. 






Franklin HolmaD, See 21, T. 33 N ,. R, S W. 
§lfCiiT"vfi,?re°n M ^7" fW'^- B 
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285 

23B 
2fl7 

lfl3 

238 
VI 

1 

SIN 
3S7 

21 


nianiriv^r 


£'£ve?£|V^birR.13W. 






SbeboyxBu... 


UudlayJ. Spiuidioir. Sec 17, T 2;N.,B. 
Qeo, B.'Brlobner, Sec, 32, T. IS N., R. 2SK, 
SSSs'SV^tVTl E. 




WlaDooBinriver.CiW 
Woodri™?"' 


Sec. 15, T.S2n,.'R.1E,.8;o, ]4,T.S3N.. 
B lE,8eo.Sl,T.32N.. R,lE.,8eo.21. 
T.3IN.. K.1E,Sbc.2;, T. 31N., R.1E, 


187B 


Hnraett,. 
Sauk 




1877 


Leoch onwk 

Ve1low^l™r,''aonttn? 

Blc' 
Stonr creak, to im- 
prove navigation, 

S?^fe;.:::: 


Peter Wilkinaun et al.. Sec. 13, T, laN,. 
.fame'-^Hewill, Sec. 10, T. 21 N„ B, 3 W. 


1B"7 




Chauncy Blakeslee. No description in bill. 

Wn>, Miller, See. ft T. 33 N., R, 1 W, 
Albert ff'endurff, Sec. 11. T. 2B N.. R. S E, 
Henry Hewitt et al„ Bee. 22-3. T. 40, B. 

Fredarioke. fetaQley eta'l , noHeanriplion! 
Wro, A.Ba>t.8ea.5-«. T.2flN.. B. 8W. 
H. F. McMillBa, C. S. McMillan, tWD, 17. 

T. 2fl.R. a E. Logdrivina. 
N. J, WhitB,SeB.34.T.29, R.2E, Log 

W.T"Hrice, onaairtcreeKfor logdrUlng. 






S 


K.t»:::: 

rrloe 

Batran 




Snoker branch 

Conrt Oreille series 

Ea°;^fa'¥,^rl.er 

aule^E-nPlelne 

BiKEaaPlainerive. 


1879 
1S7B 


Maralho";:; 
UarathuQ.... 
Clatk 
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Grant* of dam privileges by the legislature of Wigconiin—ContioaoA. 



River. 


— ' 


Beetion, townafaip and ranee. 


Sonth Maple creek.. 

Deer Tail ri-er 

Wipreorricer 

Yellow river 

Bear creek 

Willow river 


Chippewa.... 
(now GateB.) 

Wood 

Barron 

Polk 

Clark 

Bomett 

Chippewa.... 
Chippewa.... 
St. Croii-... 
Chippewa.,., 

Barton 

Taylor 

Wanpaca .... 
Shawano 


Mark DoudUs. on said croak for loK drie- 
Dau'el Sbaw, Eliai Uoie^. on »id ^raek 

M7. a 7 W. Lob driving 
Carl B. LionK. A. E. Long. 9m. 31. T. S3. 

Wililan."wilBon, Andrew Tainler. T B, 
WilBon. a. L. Stont, J. 11. Knavp. 
Sm. 18, T. 38, R. 11 W Los drivinB 

J.rae,* WiUUm JobBetan. S™. 2a. T. 32, 

0. H.^Eav. on ™id"^fnr lo« dri.ini;. 
J B.Kaa[.pJH.L. Stont, .AndrewTai^ar. 

William Wilson. T. n. Vtiima. J. H. 

Donria.. Sec.K, T. S7,B.10 W 

A.«VwatS:-S:^E.'i5c?„;.'.-«E.«K. 

rieo 2B. T. », U. 7 W. Loc driving. 
WUllam HcEMtb. Sec. It, T. 37, B. 3 W. 

JameaA William Jobni^ton, eldicrSeo. IS 

url7, T. 31. R.16W. LoK dnvins. 
William Wilwm. Andrew Tainter. T B. 

S'Si,"T-k4"."w '-'"»■- 

WUliam W,lK,n, Andivw T.inter, T. B. 
Wli*«.H.L.9toot. J.H Knapp- Sec. 

WiiUalc 'Baker. Beo. SI, T 32, B. 2 W. 

r, E M"r".°E a. More, SE, SE. Sec. 1, 
T 2;. K I3E LogdiiiriEe. 

L„.,LL^r'"N'ESt.c.'k'T'27.'B''lSK."Lo^ 

E .4tS?c li,T.IS, R.l W. L.< driving. 
Jobn Uhiver, Sec. 3|. T. 37. B. 15 W. i«g 

T. W^'av.J. A.HohUS * Bobb,Iot.l 

and!, 3w:.28,T.10.a.tW. Logdrlving. 

"i-'i'srE-ft &."■£«?;.""■ -■ 

F a. Si*iB<.8ec-a,T.:a,B. 13 W. 
AnilrewT.inter. J. H. Koapp. H.L. Slout. 
WiUiAmWil««>T B WilBon.J.H.p™K- 

las. Sec. 11, T. 3»,R. HW LosdrifluB. 
J. H, Don«Jatf, Andrew Tniuter, T B. 

.l.'i-i"K:,.,:,. .^..V"",'- 1 'li'rli. li'T' 
H. L. Sl<'.iit'. J. H DouBlaj^, William Wil- 

Wi'lMD, Sbc''"m'." t"*36,''r.i'o"'w!'' lloe 
H^L'sfr.al. J . H. Donela.*. William WU. 

Wf-^n!'s?c.'*'S. t"*'s6,V"9w'' Log 

P. S- Breed S.l,SW.t»f.lii,T 26,R.12E. 
James MoCrr«s.n, aE. SK Sec. a, T. M, 

R-IE. Losdri.ins. 
WilliMB Wilson, Andrew Tainler. J. H. 

Knapp, H. L. Stout. T. B. Wilson. J.H. 

DoDBl-is.. S-c 32, T, U, B, 13 IV . 


Yellow river . 

LitOe Chief river... 
Pine Cre«.k river 


Ten Mile creek 


Yellow river 

Little Wolf river... 
Wolf river 

Mondean creek 


KiekapH] river 


Crawford .... 

Baruett 

Barron 

Barron 

Barron 

Barroo 

Cbippewii... 

f-r:::: 

Barron 


VermUlion river .. . 


Turtle creek 

Hemlock creek 

Hemlock creek 

Embarrass river.... 
Spiril river 




Lawii of leSI. amend 
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Orants of dam privileges by the legislature of Wisconsin — Continued. 



Chap- 
Laws teror 
of num- 
ber. 



1880 
1880 I 

i 

1880 
1880 

I 

1880 

1880 I 

1880 ' 

I 

1880 I 

1880 i 

1880 ! 

1880 

1880 

1880 

al88C 
1880 
1880 
188^) 
1880 
1880 
1880 

1880 
1880 

1881 
1881 
1881 
1881 
1881 
1881 
1881 
1881 




76 



County. 



Red Cedar river 



Black river. 



Dunn 



84 Christmas creek. 
92 Hemlock creek.. 



Taylor 



Chippewa 

Chippewa — 



97 Big Rib river Marathon... 



Name of grantee, land description, 
section, township and range. 



102 
103 
144 
151 
168 
177 
178 
182 

184 
201 
205 
214 
241 
255 
294 

296 
3a3 



Spirit river 

Kickapoo river. 

Elk river 

Prairie river 

"Wisconsin river 
Otter creek 



Lincoln .. 
Crawford 

Price 

Lincoln . . 
Lincoln .. 



Muskrat river 



Wolf river 



Butternut creek. 

Spirit river 

Pine creek 

Poplar river 

Little Elk river . 

Prairie river 

Deer Tail river .. 



Hay creek 

Black river, K. fork, 



41 Wood river. 

57 Embarrass river. 

58 Kewaunee river 
67 Kickapoo river. 
<7 Hay creek 
8S Chippewa river. 

160 I Pine river 

160 Pine river 



Clark & Chip- 
pewa. 
Eau (Uaire .. 

CJark, Chip- 
pewa & Eau 
Claire. 

Price 



Price 

Price 

Oconto 

Price 

Lincoln 

Chippewa... 

Chippewa . .. 

Wood, Clark 
& Jackson . 

Burnett 

Shawano 

Kewaunee ... 

Vernon , 

i 
Burnett 

Eau CJaire. .. ' 

Lincoln ^ 

Lincoln ... 



William Wilson, Andrew Tainter, -7. H. 

Knapp, H. L. Stout, T. B. Wilson, 

J. H. Douglass, Soc. 13, T. 28, R. 13 W. 

Log driving. 
A. E. Sawyer, David Austin, Richard Dew- 
hurst, Sec. iiO, T. 31, R. IW. Log 

driving. 
C.W. Hanson, N 14 NW. Sec. 14, T. 31, 

R.5W. Logdrivi"g. 
T. rt. Wilson, Andrew Tainter, William 

Wilson, H. L. Stou^, J. H. Knano, 

J. H. Douglass, Sac. 30, T. 36, R. 9 W. 

Log driving. 
Gnptavus Werlich, SW. SE. Sec. 13, and 

NW. NE. Sec.24, T. 30, R. 4 E. Log 

driving. 
K.A. Ostergreen, NW.Sec. 10, T. 34, R. 4E. 

Log driving. 
AtJey Peterson, Peter Hooverson, NW.NE. 

Sec. 31, T. 11, R. 3 W. Log driving. 
A. B. Luut, Heter Musser, NW. NW. 

Sec. 31, 1. :^8, R. 2 E. Log driving. 
T. B. Scott, Sec. 13, T. 32, R. 7 E. Log 

driving. 
P. B. Champagne, NE. Sec. 30, T. 33, R. 

6E. 
DeLoss R. Moon, on Otter creek for log 

driving. 
DeLocs R . Mood, on Muskrat for log driv- 
ing. 
DeLoss R. Moon, on Wolf river for log 

driving. 

D. P. Simmons, Sec. 18, T. 40, R. 1 W., for 

losr driving. 
G. W. (^ate. N. N. McCloud,lot 4, Sec. 32, 

T.:i4. R. 3. E. Log driving. 
A. B. McDonnell, Sec. 18, T. 40, R. 2 W. 

Log driving. 
Halver Annunson. John Annunson, Sec. 13, 

T. 38„R. 15 E. Log driving. 
Matthew WadJeigh. R. M. Mooer, A. D. 

Lunt, on Little Elk for log driving. 
AbJe Neff, W. 3^ Sec. 14, T. S3, R. 8 E. 

Log driving. 
J. W. Hoathf*r, James McGee, Sees. 8, 9, 

and 16. T. 3o, R. 4 W., and Sec. 24, T. 35, 

R.5W. Logdrivmg. 
John Redmond, Sees. 16 and 17, T. 31, R. 

5 W. Log driviug. 
T.J. LaFKsh, Sec. 14, T. 23. R. 1 E., Sees. 

5and30, T. 23. R. 2E.,Sec. 4, T. 22, R. 2 

E. Log driving. 
J. P. Jacobson, Sec. 23, T. 38, R. 18 W. 

Log driving. 
F. D. Newbold, R. R. Livingstone, T. 

26, R. 11 and 12 E. Log driviug. 
Wyota Strausky, SW. Sec. 14, T. 23, R. 

A.'C. Cushman. NE. SE. Sec. 24, T. 12, 

R.3 W. Loir driving. 
J. G. Nelson, Wm. Long, Sec. 12, T. 40. R. 

11 W. 
Delos-s R. Moon, Sec. 25, T. 27. R. 10 W., 

and Sec. 34, same town and range. 
JohnRoss, J. E l.?2uv. M . P. Bube, Sec. 

22, T. 31. R. 7E. Log driving. 
John Ro8-\ J. E. Leahy, M. P. Bube, Sec. 

iv 'I ..HI, R. 8 E. L«'g driving. 



a Chap. 181, Laws of 1882. amends. 
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WATER POWERS OF WISCONSIN. 



Grants of dam privileges by the legislature of Wisconsin — Continued 



Laws 
of 


Chap- 
ter or 
nam- 
ber. 


River. 


County. • 


a 1881 


161 


Wedges creek 


Clark 


J881 


164 
177 
221 

255 


Saylor creek 


Price 


1881 


Fisher creek 


Chippewa..., 

Taylor and 

Price. 
Chippewa. .. 


1881 


Silver creek 


bl881 


Chippewa river 


1881 


266 
267 

811 


Yellow river 


Chippewa .... 
Marathon 

Doaglas 


1881 


Plover river 


1881 


AminicoQ river 


1881 


326 


Siscowit river 


Bayfield 


1881 


827 


IroQ river 


Bayfield 


1881 


331 


Windfall creek 


Chippewa — 


1882 

1882 


38 

78 


Embarrass river 

Ked Cedar river, .... 


Shawano 

Burnett 


188-2 


103 


Red Cedar river 


Barron 


1882 


106 


Wisconsin river 


Portage 


1882 


107 


Big Plover river 


Portage 


1882 


137 


Blake brook 


Waupaca 


1882 


145 


Big Plover river 


Portage 


1882 


182 


Totogaticanse river. . 


Bayfield 


1882 


183 


Totogaticanse river.. 


Douglas 


1882 


184 


Totogaticanse river. . 


Bayfield 


1882 


186 


Big Eau Pleine river. 


Marathon. . .. 


1882 


224 

228 


St. Croix river 

Jamp river ;.. 


Polk 


1882 


Price 


c 1882 


247 

1 


Wisconsin river 


f 

Lincoln (now 
Oneida). 


1882 
1882 


269 
270 


Babhs creek 

Rock creek 


i Sauk 

1 Clark 


1882 


292 Spring brook 


Langlade 

1 


1882 


297 1 Little Wolf river... 


Waupaca ! 


1882 


316 Embarrass river 


Shawano 


1883 


9 


East Fork Black 
river. 


Wood, Clark 
and Jackson 



Name of grantee, land description, 
section, township and range. 



Jam«s Hewett, NE. SE. S«»c. 22iand NW. 

SW. Sec. 23. T. 25, R. 8 W. Log 

driving. 
E. E. LeClaire, T. 39, R. 1 E. Log 

driving. 
Eugene Shaw, D. P. Simmons, Sec. 81, T. 

32, R. 6 W. Log driving. 
John Duncan, any point on said creek. 

Log driving. 
Stanton Barnard, Sec. 4, T. 28, R. 8 W., 

and Sec. 26, T.29. R.8 W. Log driving. 
Robert Jackson, Sec. 1, T. 29, R. 6 W. 
E. G. Cory, SW.Sec. 19, T.28, R.IO E. Log 

driving. 
R. H. Henry, S. B. Barker, G. W. Henry, 

T. 46, R. 13 W. Log driving. 
R. D. Pike, Isaac H.Wing, N. J. Willey, 

T. 51. R. 6 W. Log driving. 
R. D. Pike, J. H Knight, Isaac H. Wing. 

Jas. Barden, T.50, R.9 W. Log driving. 
John Morning, W. A. Rust, Sec. 16, T. 38, 

R. 8 W. Log driving. 
William Smith, SE. Sec. 9, T. 26, R. 14 E. 
J. H. Knapp, H. L. Stout. Andrew Tain- 

ter, William Wilson, T. B. -Wilson. J. H. 

Douglass, Sec. 25, T. 37, R. 10 W., for log 

driving purposes. 
J. H. Knapp, H. L. Stout, Andrew Tain- 

ter, William Wilson, T. B. Wilson, J. H. 

Douglass, SE. NB. Sec. 21. and Lot 3, Sec. 

22, T. 36, K. 10 W., for log driving pur- 
poses. 
S. A. Sherman, Sec. 17, T. 23, R. 8 E., for 

log driving purposes. 

C. A. Sherman, Sec. 26, T. 24. R. 8 E., for 
log driving purposes. 

Raymond Ayres, C. Rich, NE. Sec. 35. T. 
24, R. 12 E.. for log driving. 

S. A. Sherman, Sec. 9, T. 23, R. 8 E. Log 
driving. 

J. E. Glover, Isaac H. Wing. W. H. 
Phipp.«, Sec. 8, T. 4^, R. 9 W. 

J. E. Glover, I«aac H. Wing, W. H. 
Phipps, Sec. 1, T. 43, R. 10 W. 

J. E. Glover, I.«aac H. Wing, W. H. 
Phipps, S«»c. 6, T. 43, R. 9 W. 

Christian Weber, NW. SE. Sec. 13, T. 27, 
R. 3 E. 

J. F. Mason, G. B. Burrows, W. J. Vin- 
cent, Wm. Am*»ry, J. S. B ker At or 
near St. Croix Falls, for log driving. 

D. P. Simmons, NW. SW. Sec. 32, T. 34, 
R. 1 W., for log driving. 

.e. D. Brown, T. W. Anderson. A. W. 

Brown and W. E. Brown. Sec. 6. T. 36, 

R. 9 E. 
A. P. Ellinwood, Sec. 9. T. 12, R. 4 E. 
Phillip Rossraan, Sec. 28, T. 27. R. 1 W., 

for log driving. 
J. H. Weed. S. Bryant, Alfred Weed,E. »i 

N E Sec, 31, T. 31. R. 11 E., for log driving 
(\ M. WeUs. J. W. Ostrander, B. Os-' 

trander, bW. SW. Sec 8. T '22, R. 14E. 
Henry Stearns, SW. Sec. 9, T. 27, R. 12 E., 

for kg driving 
Thomas J. La Flesh, Sec. 25, T. 24 N , 

R 2E. 



a Chap. 89, Laws of 18!<2, amends. 
bChap. V>6. Laws of 1883. amends 
cChap. 2.")3, Laws of 1887. amends. 
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Grants of dam privilege* by the legislature of W«co rwirt— Continued, 



■::," 


Cbap- 


River. 


Coontjr. 


Name of grantee, land description, 
•action, township and range . 




209 

98 
170 

113 

198 
289 
93 

234 
222 

130 

355 
259 


Black tiTor. 

ESKTJ^r:-.:: 

Donoan creek 

Dnnnam creek 






1883 
1883 


"hiuiiabL::::". 

Chippewa.... 


Hector 'C. McRa'a, Jacob Luenele and John 




Haycreek .. 

LftTle"Bmck7iver:" 

Little EauPleine 
Li'ttte'' Yellow river 




18S3 

18SS 


Taylor 

Marathon.... 
Wood 

Bayfield 

Bnmett 

BsySeld 

SSK.;::: 

Taylor 

Oconto 


Brncher Av. Van Noaliti, SW, SW. Sec. 1, 
Jo'se?hMeyer,s4c,34,T. 27N.,R,2E. 

John'A.' iinnihird, at point where C. & St. 

Tainter. Wm Wilaon, ThoB. B. Wilson, 
John H, DouplBB, SW. of SW. Sec. 24, 

Hobert Riiohio, S. H of 8E. Sec. 27, T. 45 

Anthony J. Hayward,a«. 27, T, 41. R. 9W. 

Marshall MUler. L C. Stanley, Sec. 29. 


1883 

1883 


Long Lakeriyer.... 








Poplar rivar 

Red Cedar river 

RobiDSOO creek . .. 
St. German creek,... 

Soarbrooreek 


Logdriviue. 
Halvur Annnn'on and John Annnnson, 

T"^liN''R'r6E^ ^- R-15E-^='="- 
John &'. iinapp, Henry L. Stout, Andrew 

Taialer, Wm. Wileon, Tbos. ^. Wilaon 

and John H. Douglas. Lots 2 and B, Sec. 

H;.hVi,s,.,,'a.R.,w. 

John Arpio and p. B. Cbapagne, Sec. 30. 

George Urimmer. Ale» Trudell, William 
Bruommer, S.V. of BE. S*s. S5. T. 24. 




Lincoln (now 

^YlUe),' 

Kewaanee.... 

Laoglada.... 


,■■, 




S,¥f,S"- ••">'"" *"■"■'■ 










1883 


314 
3» 


Totogalicanee river. 


Douglas 

Barron 

Taylor. 

Sawyer 

Door 


R.16W.!'s.\NK'8ac a!.T.Vfi. 16Wr 
S, L- IJowan, leaac H. (tine and Wm. 

Phippt. SW. Sec- 30, T, 43, R. 10 W. 
Charles B. Taylor, John Post, SE. of Sec. 


1883 




1S8S 


Ahnaoee river. 


R. 4 W. 

A. J. Hayward. above village of Hayward, 

for log drlvmg pnrposea. 
A. Fetier, K, Vounga. E. M SW. Sec. 29, 
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Grants of dam privileges by the legislature of Wisconsin— QouWnxxed.' 



Laws 
of 



a 1885 
1885 

1885 

1885 
1885 
1885 

1885 
1885 

1885 

1885 

1885 
1885 
1885 

1885 

188') 

1885 
1885 

1SS5 

1885 

1885 

18S5 

1885 
1887 
1887 

1887 

1887 



Chap- 
ter or 
num- 
ber. 



75 
100 

104 

158 
180 
231 

2a5 
236 

254 



255 



278 
280 
281 

282 

283 

363 
367 



1887 I 

i 
1887 I 

1887 I 



ISS^ 




County. 



Namakagon river.. 



Washburn.. 



Hemlock creek \ Chippewa. «. 



Elm creek Siwyer 



Wisconsin river. 

Sand creek 

Miller creek 



Wood.. 
Barron . 
Harron. 



Embarrass river 



Little Bear creek — 



Apple river 

Embarrass river , 

Wisconsin river.. 

Red river 

Embarrass river 

Embarrass river 

Apple river 



Shawano. 



Barron. 



Polk 

Shawano. 



Wood 

Shawano. 
Shawano. 

Shawano. 

Polk 



: Sheboygan river. 
Popple Creek — 



371 , Lewis creek 



372 I Deer brook 



Sheboygan 
Price 



Jackson . 



Langlade 



402 Wood river • Burnett 



412 Plover river Marathon, 



4-^4 
12 
2g 



Milw&ukee river Milwaukee. 

Wise msin river Lincoln 

Wisconsin river Wood 



41 Tomahawk river — : Lincoln 



68 Montreal river '.Iron 



• • • • 



70 Big Eau Pleine river Marathon. 
85 Tea river Sawyer 



113 



Apple river Polk 



117 Tamarack creek Oneida 



Name of grantee, land description, 
section, township and range. 



Jacob Bean, J. S. Obrien, Sec. 35, T. 41, 
• R . 10 W\ , and other points on said river, 

for log driving purposes. 
John H. Knapi , Henry L. Stout, Andrew 

Tainter, William Wilson, Tbomas B. 

Wilson and John H. Douglass, W. ^ 

NW. Sec. 26. T. 36, R. 9 W. 
J. H. Kiinpp, H. L. Stout, Andrew 

Tainter, William Wilbon, T. B. Wilson 

and John H. Douglass, Lot 4, Sec. 10, 

T. 37, R. 9 W. 
M. L. Beusley and Welcome Hyde, Sec 8, 

T *" R fi F* 

J. T.^fieath and L. B. Roice, N. H Sec. 

17. T. 36, R. 14 W. 
J. H. Knapp, H. L. Stout. Andrew 

Tainter William Wilson. T. B. Wilson 

and J. H. Douglass, SW. Sec. 26, T. 

36, R. 13 W. 
E. J. Homme, N. % NW. Sec. 10. T. 27, 

R. 11 E. 
J. H. Knapp. H. L. Stout. Andrew 

Tainter, William Wilson, T. B. Wilson 

and John H. Douglass, SW. NW. Sec. 

23 T. 36 R 12 W 
Jo"hn C. Schnerder. S. 4 NE. Sec. 12, 

Cari J'. Berg and Nih A. Madson, NW. 

NW. Sec. 23, T. 27, R. 12 E. 
R. C. Lyons. Sec. 18, T. 22, R. 6. 
Weorge J. Hahn, NW.Sec. 3,T. 27, R. 14 E. 
John ^^ieber and William Dumke. E. i4 

SW. Sec. 15. T. 27. R. 13 E. 
Theodore Buettner, NW. Sec. 23, T. 26 

R 18 V 

John C. Schneider. SE. NE. Sec. 11, T. 32. 

R. 17 W. 
Henry Huson. SE.Sec. 13, T. 16, R. 20 E. 
G. W Mason. David Dubach. Allen Bnr- 

dette and G. W. Prescott, Sec. 28, T.38. 

R. 2 E. 
Oliver Darwin. T. 21, Ranges 2. 3and-4 W. 

One or more dams for log driving par- 
poses. 
M.G. Harlow & W.H.Luce,SW.NE.Sec. 30 

T.32. R.llE., for loar driving purposes , 
Canute Anderson, SE.SE. Sec. 28, T. 38,R 

18 W. 
H. M. Wadleigh. NE.SW.Sec.l9,T. 28, R. 

10 E. For log driving purposes, 
rity of Milwaukee in City of Milwaukee. 
William H. Bradley. Sec. 10, T. 34, R. 6E. 
Centralia Pulp k Water Power Co., Sec. 

24, T. 22, R. 5E. 

; CD. Hammond, H. C. Baker. W. W. 
Rich, P. B. Champagne, W. H. Eusiis, 
Sees. 4 or 9, T. 35. R. 6 E. 
Benj. H'-inemann. at any point or |>oint8 
on said river to be selected by the 
grantee. 
W. H. Richards, NW. .SE. Sec. 4. T. ?7, 

R. 3E. 
John Encland. either on Sec. 3. T. 41, 
R.6 W.,orSec. 34. T. 42, K. 6 W. 
. . William Wilson, .\mos E. Jefferson and 
Cl.as. T. Fox. either Sec. 28 or Sec. 33. 
I T. 33. R. 16 W. 

. j M. P. B<»ebe and H Cline, building dams 
i on said creek for log driving purposes. 



a Chap. 154. Laws of 1>87, amende. 
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Grants of dam privileges by the legislature of Wisconsin — Continued. 



; Chap- 
La WEI teror 
of num- 
ber. 



1887 



1887 



1887 
1887 
1887 

1887 
1887 

1887 

1887 

1887 

1887 

1887 
1887 

1887 

1887 

1880 

a 1889 

1889 

1889 

1889 

1889 

1889 

1889 
1889 



135 



1887 
1887 


176 
177 


1887 


178 


1.S87 


218 


1887 ' 
1887 


223 
251 




Name of Arrantee, land descriptioD, 
section, township and rauge. 



254 



Yellow river. 
Trade river . 

Blake's lake. 

Apple river.. 



I 



Tatogatic river 
'Robiuson creek 



Clam river , 

1887 262 j Duncan creek.... 

1887 273 i Devil's creek ... 



Barron. 
Burnett 



Polk 
Polk 



Wa8hburn\ 
Jackson . . . 



299 , North Fork, Eau 

Claire river. 
329 i Bear creek. .. . 



Burnett ... 
Chippewa 
Sawyer .. 

Clark .... 



339 BIk Rib river. 



316 Tomahawk river 
386 Squaw creek 



Ooeida (now 

Vilas). 
Marathon 



Lincoln 
Price .. 



407 Montreal river. 

I 

I 

431 1 Squirrel river.. 

438 i Black river .. .. 

444 Peghtigo river . 



Ashland (no^ 
Iron). 



448 j Trade river 

449 1 Flambeau river (N 
I Fork). 

512 ' Eagle river , 



532 j Eagle river .. . 
366 I Beaver brook 

445 I Chief rivor 

270 ' Eagle river... 



Oneida . 

Jackson. 

Forest.., 



Burnett 

Oueirta (now 

Vilaa). 
Oneida (now 

Vilas). 

Forest (now 

Oueida). 
Polk 



Sawyer. 
Oneida 



449 Embarrass river. 



372 I Fox river. 



i 4 

485 

398 
416 



Four mile creek 

Little Bear creek.... 

Little Somo river 

Moose river 



Shawano. 



Outagamie 

Marathon.. 
Oneida . . . 



Lincoln . 
Douglas. 



S. W. Campbell, NW. NB. Sec. 11, T. 31 

R.18W. 
J. W. Taylor, NW. Ssc. 27, IT. 34, R. 12 W. 
Frederick Petterson, W. y% NE. Sec. 22, 

T. 37,R. 18W. 
Samuel Harriman, G. P. Anderson and 

Abram Johnson, Sec. 26, T. 35, R 16 W. 
John C. Schneider, William Wilson, NW. 

NE. Sec. 6, T. 34, R. 15 W. 
G. A. Torinus, Sec. 12, T. 42. R. 12 W. 
Hush B. Mills, maintain dam or dams in 

T. 20, Ranges 1, 2, 3 and 4 W., for log driv- 
ing purposes. 
W.J. Vincent, Jamen Thompson and J.B. 

Jones, T. 39, R.16W. 
Jacob Leinenkugel, NE. NE. Sec. 6, T. 28, 

R. 8 VV., in city of Chippewa Falls. 
Malcom Dobie, NE. NW. Sec. 3, T. 38, 

R. 8 W\, al8(« other dams on said creek 

for log driving purroFes. 
Jacob Bye, Sec. 28, T. 29, R. 4 W. 

Chas. H. Henry, Sees. 1 and 2, T. 40. R. 

4E. 
D. H. Johnson, Fied Reitbrook and L. W. 

HnI.eev. between SW. % Sec. 8 and Sec 

K T *^Q T? \ V 

D.'j Arnin, EP. Arpin and W. G. Col- 
lins, SW. H Sec. 28, T. 85, R. 6 E. 
James Quail and J<»hn Quail. From its 

mouth to Sec. 16. T. 38, R. IE., for log 

drivint? purpose.^. 
Daniel C ^ifleld, at point or points in 

Sec. 34, T. 46, R. 2 E., for log driving 

put poses. 
J. D. VV. Heath, T. 39, R. 5 E. for log 

driving purposen. 
D. J. sjpaulding. E. L. Brock way, Sec. 22, 

T.2I, R. 4 W. 
George R . h all, Sec . 28 or Sec . 33, T . 37, R . 

I.jE. 
C. J. AUerlind, SE. SE Sec 16, T. 37, R. 18 W. 
C. H. Henry, T. 42, K. 5 E, for log driving 

purposes. 
Leander Choate, W. H. Bradley, George 

Gerry and Walter Scott, Soc. 31, T. 40, R. 

10 E. 
J. P. Underwood, Geo. Gerry, Henry 

Sherry, S. H Sec. 5,T. 39, H. 11 E. 
Joel Richardson, &W. of the NE. and 

NE. of SE. Sec. 5, T.33N., R.15 W. 
James Wright, Sec 16,T. 41 N ., K. 7 W.,& 

other localities along said stream. 
Leander Choate, VV. H. Bradley. (Jeorge 

Gerr.v, Walter Scott, Sec. 31, T. 40 N., 

R. 10 E. 
Herman Schwanke, Herman Wilkes and 

H. A. VVichman, Sec. 13, and Lot 26, 

R. HE. 
Henry J. Rogers <k August L. Smith, Lots 

6 & 7. Spc. 24, S. of river to lots 2 & 3, 

Sec. 22 N. of river, T.21 N. R.18 E. 
Freeman & Fellows Lumber Co. on said 

creek for log driving. 
John T. CoPgriff, onSW. ofSE.Sec. 7, T 

41, R.5.E. 
Ji»hn Woodlock, Sec. 27, T.35 N., R. 5.E 
William Sauutry, T. 45, R. 13, Sec. 6, T. 44, 

R. 11 W. and T. 43 N., R. 13 W. 



a Chap. 87, Laws of 1897, repeals. 
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Grants o 


f dam privileges by the Ibgialature of IFwe on sin —Continued. 


'V 


ChsD- 
tor or 


River, 


County, 


Name of grantee, land dMcrlption. 
aeotion, township and range. 




23 

U 

215 

405 
83 

481 
32 

2sa 

235 
49 

110 

110 

140 




WanpacH ,... 
Sfaaoanu 

Polk 

Price 

Oaelda 

Oneida 

Oneida 

Bayfield 

Wood 


AuauW W, Hrbroidt, NW. of NE. Sec,3, T, 

j«°'frT"»l;".c',?.'°Wa.»..»> 

Oeorae W, Mason and Allan i)urdalte,SBOB. 
LeRoy'llBrrioli; i. M." Sherman. NE. of 

ry(T. Payne, Secj. 10 & 15, T. 39N,,H. 
John Arpini Daniel J, Arpln.Pec, 21,1. 










■ 1889 

W89 


9t, Croii titer 

Bkinner creek 


1889 
1889 


Tomahawk river 

Tomahawk river.... 


188B 


Wisconsin river 

Wisconsin river 

Wiseooeia river. . . . 

WiacODsin river 

Wisconsin river 


John^dwars * Waller A, Scott, Sec, S8. 


1889 


Ponage 


Georm A, Whiting, Wm. r, Wblllair and 
R, C RaesBll, Sec 8, T. 23 N., R. 8 E, 










gssv-.-. 

Douglas 

Douglas 

Douglas 

Douglas 

Price 

Wood 

5™fc:.; 

Washington , 
Miiwankee., , 

Shawano 

Oneida 

Waupaca ,,,. 


I'VK.ViT ''"'»•'•■ '••■"• 


1889 




''^\M!tX!^KiV^X^'- 


iil 


Siiruoe river.,..":'! 


H, I W,:dao, 10,T.S8N.,R, 13W. 
Wm. 3ai.utry,S«,X T,42.b, 15 W. 
W-n, Sanntry, NW. aE. 8«c, 32, T, 44. 




,u„ rtver 




1891 
1891 


St. Croii river 

Flambeau creek 


Wm. Sanntry, SW, SW. Sec. 14. T. 44, 

Wm. Saontry. thrro dame at diSerent 
Mints on west line of section 6. T. 44, 

Henry C. Peine, at or near toe town of 
Babcock, T. 21. R. 3B. 


dlSSl 
1891 


IM 
1™ 




E. W. Erercke, NE, NB, Sec, 25, T. 9. 


1891 


R d • r 




;" 


Wisoousiu rlrer 

Little Wolf river,,.. 


Dan Greham, E. C. Allen. L, J. Cook. Sac. 

26. T. 40. B. BE. 
Jbb. Meikleiohn and W. R. Hatten. eo- 
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Grants of dam privileges by the legislature of J7*«con/?in— Continued. 



Laws 
of 



1891 
1891 
1891 

1891 

1891 
♦ 1891 

1891 
1891 

1893 
1893 
1893 
1893 

1893 
1893 
1893 
1893 
1893 
a 1893 
1893 

1893 
1893 
1893 
bl893 
1893 

c 1893 

1893 
1893 

1893 



Chap 
* ter or 
num- 
ber. 



222 
229 
238 

242 

284 
313 

395 
396 

111 
221 
264 
203 

50 
194 
207 
122 
154 
190 
191 

129 
169 
266 
302 
99 

118 

213 
143 

138 



River. 



Iron river 

Pine river 

Pine river 

Eao Claire river. 

Wisconsin river. 
Chipi>ewa river.. 

Little Wolf river 
Montreal river. .. 

Black river 

Clam river 

Clam river 

Comet river 



Devil creek 

Elder creek 

Embarrass river 

Hay Meadow creek.. 

Little Rjce river 

Oconto river 

Oconto river 

Pecor brook 

Pelican river 

Prairie river 

Sand river 

White river 



Wisconsin river 



Wisconsin river. . . 
Wisconsin river.. 

Wisconsin river . . 



County. 



Bayfield 

Jf orest 

Forest 

Marathon . . . 

Columbia ... 

Eau Claire 
and Chip- 
pewa. 

Waupaca ... 

Ashland.. .. 



Clark... 
Burnett 
Burnett 



Shawano and 
Waupaca. 



Lincoln . 
Taylor ... 
Shawano 
Lincoln , 
Oneida... 
Oconto... 
Oconto. .. 



Oconto... 
Oneida. . 
Lincoln , 
Bayfield 
Ashland. 



Columbia & 
Sauk. 



Lincoln .. 
Marathon 



Name of grantee, land description, 
section, township and range. 



Patrick Hymes, building dams on said 

river for log driving purposes. 
Henry Collett, J. S. Chase and Levi Col- 

lett, on north branch of Pine river. 
Burton Ramsey, Chas. H. Jones, south 

branch of Pine river for log driving pur- 
poses. 
Geo. Clayton, Chas. E. Parks, Sec. 7, T. 29, 

R. 10 E. 
Town of Newport, in town of Newport. 
Wm. F. Bailey, Henry W. Early, John 

Hunner nnd Jos. Mandelert. In the 

cities of Eau Claire and Chippewa Falls. 
A. W. Whitcomb and G. H. Fox, Sees. 2$ 

and 26, T. 25, R. 14E. 
Jas. McCrassen and J. T. Barber, at any 

point or points between Island Lake aod 

Sec. 27, T. 46, R. 2 E., for log driving- 
purposes. 
M. C. Ring, tovra of Pine Valley, Clark 

county. 
John Arbuckle, SE. of NE. Sec. 5, T. 37 N.. 

of R. 14 W. 
John Arbuckle, NE. Sec. 30, T. 38 N.,. 

R. 14 W. 
James Spaulding, Sec. 21, T. 26 N ., R.ll E. 

Sec. 34, T. 26 N., R. 11 E , county of 

Shawano, also Sec. 12, T. 25 N. , R. HE. 

county of Waupaca. 
Carl Kieinschmidt, east H of NE. Sec. 20, 

T. .SIN., R. 6 E. 
Charles W. Hanson, Sec. 19, T. 31 N. 

R. 4 W. 
Jamos Meiklejohn, S. Vt of the NE. &NW. 

of NK. tioc. 5, T 26 N , R. IS B. 
Frederick Mariecke, on the SE. of SW. 

Sec. 7, T. 32N.,R. 8E. 
Thomas Christy, west ^ of NE. Sec. 23, 

T. 36 N.,R. 5 E. 
Merick Murphy, amending Sec. 129, 1851, 

and 32, P. and L., 1862. 
N. H. Brokaw and E A. Edmonds, lot 

No. 1, Sec. 2ST. 28 N., R. 19, andT. 28 

N., R 19E., opposite siae of river. 
Wm. Sommers, on the NE. of the NE. of 

Sec. 18, T. 29, R. 17 E. 
Paul Brown and A. W. Shel ton. Sees. 8, 

9andl6. T. 36 N., R. 9 c. 
John N. Connor and Sigmund Heineman, 

Sec 1, T. .31 N., R.6 E. 
Edward J. Thompson, Soc. 9, T. 50, R. 5 

W.,Sec.l, r. 51, R. 5 W. 
George Donileson, Samuel C.Knowles and 

Henry Sherry, N. !4 NE. Sec. 6,T. 46 N., 

R. 4W. 
KiJ bourn Manufacturing Co., Sees. 3, 4, 

9, 10, r. 13N., R. 6E. (An act to amend 

Ch. 424 of the private and local laws of 

1866.) 
Wisconsin River Improvement Co., Sec. 8, 

T. 22 W, R. 6 E. 
Edward D. Brown, Thomas W. Anderson, 

Anderson W. Brown, Web^^ter E. Brown, 

Sec. 6,T. 36 N., R.9E , Oneida county. 
Jo-seph Desert, Louis Desert, H. M. 

Thompson. T. 27 N., R. 7 E. 



'"Old dam have been maiatained here for many years. No improvements recently, 
a Amendment, 
b Two dams, 
c Amendment. 



22 
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Chrants of dam privileges by the legislature of Wisconsin — Continued 



Laws 
of 



1893 

1893 

a 1893 

1895 
1895 
1895 

1895 

1895 

1895 
1895 

18% 

bl895 



1895 
cl89o 



1895 
1895 

1895 

dl8P5 

dl895 

1897 

1897 
1897 
1897 



1897 
1897 
e 1897 
1897 
1897 
U99 
1899 

1899 
1899 
1899 

1899 
1899 



Chap- 
ter or 
DDm- 
ber. 




96 

209 

210 

210 
172 
346 

357 

99 

251 
234 

60 

272 



n 
82 



345 
58 

98 

101 
JOl 
206 

207 

143 
*>tut 



145 
240 
211 
234 
190 
134 
lU 

172 
177 
195 

209 
227 



Wisconsin river 
Wisconsin river 
Wisconsin river 



Bif? Ean Pleine river. 

Black river 

Chippewa river 

Fisher river 

Hemloclc creek 



Marathon.., 

Wood , 

Wood 



Name of grantee, land description, 
section, township and range. 



Little Wolf river.. 
Pe^htigo river 



Turtle river. ... 
Wisconsin river 



Wisconsin river 
Wisconsin river 



Wisconsin river 
Wolf river 



Wood river. 



Yrllow river. . 
Yellow river . . 
Heaver creek. 



Cranbefrv crfek, 

Hay river 

Middle river 



Oconto river 

Oconto river — 

Rjit river 

Gilbert creek. . . . 
Wisconsin river. 

Elk Creek 

Apple river 



Apple river 

Little Wolf river. 
Waupaca river . . . 



Chippewa river. 
Oak creek 



Marathon 

Clark 

Ashland . ... 

Chippewa... 

Wood 

Waupaca ... 
Forest 



J.D.Ross, W. D. Silverthom, T. 28 N., 
R. 7 E. 



I 



Iron ... 
Oneida 



Wood 
Wood 



Wood 

Shawano. 

Burnett .. . 

Burnett . 
Buruett . . 
Juneau 

Burn«*tt.. , 
Barron.. .. 
Douglas .. 



Oconto....... 

Oconto 

Fore-t 

Dunn 

Vilas 

Dunn 

St. Cro X ... 

St. Croix .... 
Waupaca .... 
Waupaca .... 

Chippewa .. 



Oeorge S. Byron and Laura Biron, Sec. 34, 

T.23N.,R.6 E. 
Bertrand O. Chandosand Gt^orge E. Uos- 

kinson. lots 4 ,7 & 8 in Sec 8, T. 22 N., R. 6 E 
John E. McMullen. T. 29, R. 2 £. 
E. E. Finney. V. 2^, R. 2 W. 
Geo. L. Rogers and R. A. Cook, Sec. 12, 

T. 42, R. 2 W. 
Warren Fliut and Edward Porter. Sec. 84, 

T. 32, R 6W., audSec.4, T. 31, R.6W. 
D. J. Arpin, E. P. Arpiu, Jos. L. Dngas, 

Sec*.17-19or 20, T. ffi, R 4 E. 
N. G. Nelson, Sec. 21, T 23, R. 13 E. 
Frank E. Cook, Secs> 28 and 33, T. 37. R. 

13 £. 
Henry Sherry and A. L. Maxwell. Any 

part of Iron county. 
Edward D. Biown, Theodore W. Ander- 
son, Andeison W. Biown and Web&ter 

E. Bi-own, S»c. 6, T. 36, R. 9 E. 
Lewis .N. Alexander, Sac. 36, T. 22, R. 5 E. 
Bertrand G. Chandos and Otet^. £. Hos- 

kinson, at Grand Rapid.a.Sf c. 8, T. 22, R. 

6 t£. I Amending Chap. 210. Laws of 1893.) 
Lewis N. Alexander. Sec. 36, T 22, R. 5 E. 
Chas. M. Uphain and F. vv . Humphrey, 

Sec. lorl3, T. 27. R. 15 E. 
Bicker?. -n Roller Mill Co.. NW. SW. Sec. 

14,T. 38. R. 19 W. 
Abe JoLnson, btsc. 7. T. 40. K 16 W. 
Abe Johusou. S^ c. 20. V. 3s*, R. 14 W. 
J. F. Hamilton, Cha::. T. Baker and Hor- 
ace Mi^nr. .-ec. 33, T. 19, R 2 E. 
Sidney H. Waterman, Sec 15, T. 38, R. 15 W. 
W. b. Cunis, N. H Sec. 18. i . 35. R. 13 W. 
Kirby Thnmai<, N. B. Arnold aud A. H, 

Mills, Sec. 10, T. 47, R. 12 VV. ; Sec. 35, 

T. 49, R. 12 W . 
Gen. W. V oik. Lots 1 and 3, Sec. 26, T. 

28, R. 19 E. 
Geo. Kever and Chas. Hall, Sec. 31, T. 28, 

R.20E. 
Wm. Fellows, SE. SE. Sec. 25, T. 36, 

M«itland H Wilcox, SE. NW. Sec. 26, 
T *'8 R 14 V\ 

Wm.V. Wabh.Kred. Moiey, W. A. Brad- 
ford, Lots 7 and 8. Sec. 36 T 40. R. 9 E. 

Jame-E Rork.N W.of .NE.Sec.l2.T 27 N., 
R. 11 W. 

FrHuk W. Ep!ey, Henry Hoy. Georffe M. 
Brill, SE. of SE. Sec. bb. T. 31 N., R. 
19 v\ . 

Frank W. Epley, SW. of Sec. 26. T.31N., 
R 19W 

W. H. Hatton .S Arthur Lind.-ay, NW. 
SW. of Sec. 15, T. 23 N.. R. 13 £. 

R. N. Roberts A; Samuel T. O?born, Lots 
124 and 125, of the village, now the city, 
of Waupaca. 

Aneus J. McGilvray, Sec. 30, or 29 and 30, 
T. 30 N.. of R.7W. 

Dunn ! J P. Ausman, NE. of SE. Sec. 12, T. 27 

• N.,R. 11 W. 



a Chap. 82. Laws oF 1895. amends. 

b Amending Chap. 247, La sis of 1882 ; Chap. 253, Laws of 1887: Chap. 143. Laws of 1893. 

c Amennment. 

d Chap. 141. Laws of 1897, repeals. 

eChap. 122, Laws of 1901, amends. 
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Oranls of dam privileges by the legislature of ITt econein— Continued. 



Wood rii 

Lillj riTD 



153 Wisconsil 



Cbipi«na ri 
ChipMwn ri 



Chippeva i 



UieronymuB Znob. Seo, 1, T.32N., B. 18 

E. Sto, 33, T. s; N., R. 19 E. 
Ahbie tiberrj Si Frank T. BusBell, LciU 4 & 

5,S«,ia, LotSol S«o. Z4,T.10N-, R, 

1 W. LotGof Seo. 35, T. 40 N., B. 1. 

W. Lnt l,Sea,?.'i,9BniB tonn and mDoe. 
H. W. Wriailt, Sec.HiT. 41 N.,R. « B. 
Emil Tbnmiie, Sec, J2,T. 32 N,. B. 7 E. 
William FeUnws. ameDdiDK 2J1, ISBI. 
Jacob Bean mid Jsmes 3. O'Brleu. Below 

Ibe rauue liue between R». » and 10. 
F, W, ►proy.ontbi- NE.Uof theSW.Ji 

Seo. 31.T.aiN.,E-18W'. 
CHsp«rFHD»r,ia11ie SW.tiofthB SE. !i 

ofSao.M.T. 22N,, R.llE. 
AdolphuB P. Nelson^SW. 1* NW, « Sec. 

22,T.3SN.,R. 19W 
Horace E..HoiTnD, SW.^ oCNE. » Sec. 9, 



Chippewa.. 
Clark 



Polk . 
Oaeids. 

Husk .. 

LiDCOlD 



UaratbOD . 
Uarathou . 



Polk 

Chippewa,. 



S'._H. Diek.NE. ^i ijl 
Sm.7, T. S 



. NW. U 8E, M. 



. UoQiUr 

B."Bl0B, Sees. !2.28,T. 24 N 
'^landei, Benjamin H 
. ijtewari!, SftCB. 13,13 

jeo. B. Fonter Lnmber Co., Seca. 9, 10, 

T. 31 N.,R.8E. 
Jhnrli-sB. Smith. Heory S. Smith. L. J. 

Noble. Qortli % ot Bee. 30, T. 35 N., 

H.5W. LotsJandl. Sec, 2, T. 34 N., 

R.6W. 
nilliitm Quather, A. D. JohDSoD,_A. B. 

Wliitmao.lAC 4, Sac. 4. T. 13 N .R HR 
and 2, Railroad Add. 



Citv. 
^t. Croix Falls Wi« 



ilbonm 



,, St. Croii Falls. 

lal«!sBc'!n,T.3S,'H. lU^E.^ 
Citj of Ebu Claire. ■ 
O. E. Pedersoii and L. E. McGill, Lota 

3. See. and 7. IS. T. M, B, e W. 
Edward Bradley and Wallace G. Colliaa. 

Sees.SandlO, T. S3, R.6 E, 
U. D. Jooe.' aod Neal Rrown, Sect. 13 and 

14. T.30, R. 7E. 
Aleiaodor Stewart and Welter Alexander, 

'•-•-— !B, 30.31, T, SS.R. a.andSoc. 



6. T. 3: 
• " Ro-., V,..- 
ok", 1.28, 



J. D. RoPB, 



6 ti. 



irl<>; J, WiDton a 
R, 7 E, 
Sbc9, 32 and 3 



I E, W, 



It 4, Sea, 20. T. 30, 
R Bottoltfon. See. 



8. T, 31, K,« W, 



•'or tbe years 1879 131 
oiclaiirol]' forlos 



I8T9 1380. 1831, 1382. a 
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Grants of dam privileges by the legislature of Wisconsin-^Continued . 



Laws 
of 



1903 



1903 
1903 

1903 



1903 

1903 

a 1903 

1903 

1903 

1903 

1903 

1903 
1903 
1903 

1903 

1903 

1903 

1903 
1903 
1903 
1903 

1905 

3905 

1905 
1905 

1905 
1905 

1905 
1905 
1905 

1905 

1905 
1905 



Chap- 
ter or 
Dom- 
ber. 



180 



181 

182 

206 



209 
210 
220 

223 
231 
239 
243 

244 

288 
308 

310 

340 

353 

364 
365 
385 
400 

11 

39 

69 
'150 

897 

399 
400 
iOl 

407 

408 
403 



River. 



Long Lake river.... 



Brule river 
Black river 



Black river 



Pecor brook 

Red Cedar river. 
Apple river — 



Copper river. ... 
Chippewa river. 
Wisconsin river 
Black river 



Long Lake creek.... 

Red river 

Menominee river . . . 



White river 

Chippewa river 
Black river 



Tomahawk river... 
Little Wolf river ... 
Embarrass river .... 
Kickapoo river 



Yellow river. 
Plover river.. 



Elk creek 

Embarrass river. 



Fox river — 
Pelican river. 



La Crosse river . . , 

Flambeau river 

Red Cedar river . . . . 



Wisconsin river 

BigSomo river. . 
Jump river 



County. 



Name of grantee, land description, 
section, township and range. 



Chippewa 

Douglas 

Jackson 

Jackson 

Oconto . . . . 

Dunn 

St. Croix ... 

Lincoln 

Chippewa 

Oneida 

Clark 

Iron 

Shawano 

Marinette 

Waushara ... 

Sawyer 

Jackson 

Vilas 

Waupaca .... 
Waupaca .... 
Vernon 

Washburn . . . 

Portage 

Dunn 

Shawano 

Outagamie... 
Oneida 

La Crosse . . . 

Iron 

Barron 

Lincoln 

Lincoln 

Rusk 



Long Lake Improvement Co., at or near 

outlet of Long Lake, Lot 3, Sec. 18, T. 32, 

R. 8 W. 
AlwinA. Muck, Sec. 22, T. 47, R. 10 W. 
La Crosse and Black River Railroad Co., 

Lots 2 and 8, Sec. 1, T. 21, R. 4 W. 
La Crosse and Northern Railway Co., 

either Lot 5, Sec. 1, or Lot 7, S c. 2, 

T 18 R 8 W 

Robert 'Oregnon, NE of NW. and W. % 
of NW. of Sec. 18. T. 29, R. 17. 

Daniel C. Baldwin and Hannah C. Bald- 
win, Sec. 8, T. 29, R. 11 W. 

F. W. Enley, SW. NE. Sec. 31, T 31, 
R. 18 W. 'Amendment to Chap. 185, 
Laws of 1901.) 

Heirs of Richard Scheu,NE. SW. Sec. 4, 

John ^. Thomas, Sees. 1 and 12, T. 29, 

R. 8W. 
E. S. Shenard and A. W. Shelton, Sees. 23 

and 27, T. 36,R.8E. 
Charles C. Sniteman, at or near the city of 

Neillsville. 
J. H. Paimer,T. 43and44, R. 3, E. 
A. C. Wftber, Sees. 21 or 22, T 27. R. 15 E. 
Powell Srack H iu<(e, lot 2 or 3 or both. 

Sec. 22, T. 38, R. 21 E. 
Frank J . Kipp, Sec. 24, T. 18, R. 10 E.,and 

Sec. 19, T. 18. R. HE. 
E. T. Harmon, Sees. 23 and 26, T. 38, 

R. 7W. 
ErwinG. Boynton end Orlando Hoi way, 

Sec. 3,T. 22, R. 3 W. 
John Woodlock, SW. Sec. 18, T. 39, R. 6 E. 
H. M. Seaver, ME. Sec. 34, l". 24, K. 13 E. 
E. F. Decker. SW. Sec. 5, T. 25, R. 15 E. 

G. W. Henikaaud C. W. Foweli, village 
of Reedstowa . 

Village of Spooner, NW. H. SE. H, Sec. 

31, T. 39, R. 12 W. Legal he^d 15. 
Stevens Poitit Power Company, NW. ^ 

SW. ^ Sec. 12, T. 24 N., R. 8 E. Legal 

head 14. 
Thomas B. Wil.-^on, NE. H NE. M Sec. 

24, T.27. R. J7W. 
W. H. Dick, (^) E. 14 SE. H S«c. 32, T. 

28N.,R. Vi E., (b) SE. H NW. ^, Sec. 

15, T. 27 N.,R. 13 E. 
J. S. Van Nortwick et al.. Lower Rapids, 

Kaukanna . Legal head 27 . 
W. E. Brown et al., S. \^ SE. HS^c 4^ 

N. V4,NE. ViSec.9 or T. 36N.,R.10E. 

Legal head 6.^ 
Steven Steenson, SW. !i Sec. 33, T. 17 N., 

R. 6W. Legal head 12.^ 
Charles A. Gesell, W. % Sec. 4, T. 41 N., 

R. 2 E. (Concrete.) Legal head 35 . ^ 
Sewall A. Peterson, P. M. Palmer, et al., 

E. ^ NW. J4 Sec. 32, T. 35 N., R. 

11 W. Legal head 15.3 
J. A. Barrett, D. E. Dawson, et al. , Lot 

5inSec. 19across river to Lot 3, Sec. 

20, T. 31 N., R. 7E. Legalheadl3. 
Stolle-Baradt Lumber Company, Sec. 4, 

T. 35N.,R.4E. Legal head 9. 
John Casgriflf, Sac. 26, T. 33 N., R. 5 W. 

Legal head 20. 



a Amendment. 

' From bed of stream. 

2 Measured from low water in river. 



DAM CHARTERS GRANTED BY LEGISLATIVE ENACTMENT. 



Orania oj dam privileges by the legiilattire of Wi»consin — Continued. 



Lava 
of 


Chap- 


River. 


Connty. 


Name of grantee, land description, 
seetion, township and range . 


1«B 


«o 
111 

457 
4«3 

m 

644 

409 
3S3 

381 
380 
3^ 


Wbite river 


Bayfield 

RnBk 

Florence 

Lincoln 

Clark 

VU«a 

Oconto 

Jackeon.. .. 

UaratboD.,., 

Sank, Col am 

bia. 
Marinette. . - 

Marinette.... 

EanCUire.. 


J. B. Mattbewa et al.. Sec. I, T. 48N., 
R.5W. Legalhead4S.' 












F.'5'"SXTE:'H'l'k''n' 'O^tfo'^d, M. J, 




WiecoQHn river-. . 


Wallrirk. B, W 8W, i4 9ec. 10, T. 31 
N.,R.14E. Legalhead26. 
E. T. Harmon etal., L. N.AnsoD, John 
O-Day, Lots 2, 3, 8 ,7, Seo. 30, T.33N,. 


1905 


WiiooDsin liver 


Tn^rofEaMo River. Lo.s7 *8. Sec. 36. 
T.40N.,R.9E. Legal head 3). 








1907 
1B07 

a 


Wisconsin river 

WlBCOnsio river 

Pesbtigo river 

Peehtlgo rivet 

Ean Claire river 

Flambeau river 

Flambeau river 

Chippewa river 

Cbippewa river 

Chippewa river 

Flambean river 


tol.'i. Legal bead l.'i- 
Beans Eddi Power Co., Sees. 8. 7, S, T. 26, 
R.7E, Legal beadl.'i. 

•'T=,.,'R'.-.''i!."-sab'.".3",r' '*•■ ''• 

Cri.iti PQip Co.. Sbo. 21, T. as, R. 1» E. 
cWcSSiV. li, T. 3!, R, .. E. 


1907 
1907 


Rusk 

Rnik 

Sawyer 

Ean Claire... 

ate::::- 

Poriege 

Bayfield 

Jefferson 

Waapaca .... 
Rnik 

Sfc:;::::: 

Florence 

SluS.:::: 

Oconto 


O. E. 'Pederson, Lota 2. 7, Sec. 18, T- 34, 

C,''K'£.b>->Kc%,T».R.,... 
Legal bead 28. 

'r/w-vsaav *'■ "■ ^: "■ 

City of Eau Claire. Legal bead 32- 

j.lb"ffl'r»rMV,:?,.»T.'j'R. 




IM 

418 

404 

409 

i 

449 


Big Plover river...-, 


.•S.S3?;'«''8.o.,,T...,R,.K 


I90J 
1901 


Rock river 

LilUe Wolf river ... 

LitUe Wolf river,.,. 


A. W-^Whitcomb, N- Una Sec. 28, T. 25, 

F,\!'lfoffatt, SW. U Seo. 22, T. 25, R. 

13 E. Legal head 15. 
J. C. Voung, Sec, Ik, T. 33, R. S W, 


IBOI 




1907 




",.?'&# """■'"■''■'•^- 












j'r^o^tbriandSec.«toI5T40.R.18E. 






E. W.Hopkin>.dfic.2M T.3»,R,18E- 








Ocooto river 








18 E. Legal bead 20. 


\ " 


:::s3 


'rom the river bed. 
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A. 



Afton, power development at, 229. 
Agriculture, development of, 13, 263. 
Alpena, Mich., temperature at, 14. 
Amlierst, power development at, 104. 

precipitation at, 59. 
Aminicon River, 'description of, 260. 
Angelo water power, 322. 
Appendix — dam charters, 323-341. 
Apple River, drainage area of, 239. 

fail at mouth of, 243. 

power development and sites on, 242, 243. 

run-off of, 243. 
Appleton, fall at, 43. 

flow at, 43. 

power development at, 44-46. 

precipitation at, 60. 
Arcadia water power, 322. 
Arbor Creek, power development at, 104. 
Arkansas, power development at, 229. 
Arkansas Creek, power development on, 

229. 
Augusta, power development at, 229. 
Avalanch, water power at, 168. 



B. 



Bad River, tributaries of, 258. 

Tiews of falls on, 256, 257. 

water powers on, 257. 
Bad Water rapids, water power at, 69. 
Bad Ax River, water powers of, 322. 

drainage area of, 321. 
Babcock. water power at, 160. 
Balsam Lake, water power on, 249. 
Baltimore rapids, water power at, 239. 
Baraboo quartzite. occurrence of, 113. 
Barnabee rapids, fall at, 212. 
Barton dam, description of, 275. 

horse power of, 275. 
Barnards rapids, dam site at, 153. 
Baraboo River, 162. 

geology and drainage, 162. 

profile, 164. 

railroad facilities, 163. 

water powers, 163. 



Baraboo, water powers at, 163. 

Linen Mill dam, 163. 

City Water Works dam, 163. 

Hoyt Mill Company dam, 165. . 

Island Woolen Company dam, 165. 
Bark River, 312-313. 

drainage of, 312. 

profile of, 313. 

water powers of, 317. 
Bass Creek, power development on, 229. 
Bastwick Creek, water powers of, 322. 
Battle Island, fall at, 139. 

power site at, 139. 
Bear Creek, logging dam on, 222. 
Bear Lake, fall at, 183. 

reservoir site at, 183. 
Beaver Creek, water powers, 322. 
Beaver Creek, 180. 
Beaver Dam River, 309. 

drainage area of, 309. 

profile of, 310. 

water powers of, 310. 
Beaver Dam Cotton Mill, 311. 

turbines installed, 311. 

oflScers of, 311. 
Beaver Dam Upper Woolen Mill, 311. 
Beaver Dam Lower Woolen Mill, 311. 
Beasley & Co., 308. 

Beloit water powers, description of dam, 
305. 

map of, 306. 

ownership of, 308. 
Beloit Iron Works, 308. 
Beloit Machine Works, 308. 
Beloit Electric Co., 308. 
Beef River, drainage area, 321. 

water powers of, 322. 
Belills Falls, water power at, 204. 
Bevent. power development at, 158. 
Big Falls, fall at, 211. 
view of, 211. 

water power at, 211. 
Big Lake, elevation of, 108. 
Big Quinnesec Falls, fall at, 70. 

water power at, view of, 70. 
Big Rock rapids, water power at, 239. 
Bill Cross rapids, fall at, 14.3. 
water power at, 143. 
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INDEX. 



Biron dam, fall at, 137. 

view of, 138. 
Big Eau Pleine River, 156. 

geology and drainage, 156. 

fall in river, 156. 

profile of, 156. 

water powers, 156-7. 
Big Bear Creek, 322. 
Big Bull Falls, 161. 
Big Tamerick, water powers, 322. 
Big Creek, water powers at, 322. 
Black Creek, fall at mouth ot HI. 
Black River (Lake Superior drainage), wa- 
ter power on, 254. 

view of falls on, 254. 
Black River (Mississippi River drainage), 
geology, 169. 

drainage area of, 171. 

flow at Melrose, 172. 

at Neillsville, 173-178. 

map of, 169. 

profile of, 171-172. 

rainfall, 169-170. 

transportation facilities, 180. 

tributaries of, 180. 

water powers on, 176-180. 
Black River Falls, fall at. 176. 

power development at, 177. 

view of, 177. 
Blaisdells Lake, fall at, 198. 
Blakes Lake, power '.levelopment at, 243. 
Blodgett Milling Company, 302-304. 
Bloomingdale, water power at, 168. 
Blair water power, 322. 
Bob Creek, fall at, 197. 
Bois Brule River, drainage of, 254. 

water power on, 255. 
Boomer's dam, 299. 

Bower City Light & Power Company. 304. 
Boulder Lake, fall at, 210. 
Boyceville, power development at, 229. 
Bridge Creek, power development on, 229. 
Brokaw, fall at, 142. 

power development at, 142. 

view of, 142. 
Brooks. T. B., on Little Quinnesec Falls. 

71. 
Bruce, fall at, 197. 
Brule, fall at, 76. 
Brule River, character of, 76. 

dams on, 77. 

drainage area of, 76. 

profile of, 76. 

source of, 75. 
Brunett Falls, fall at, 202. 

view of, 202. 

water power at, 202. 
Brunett River, dam on. 206. 
Burnt Tslan-d Rapids, fall at. 211. 
Buckataban Lakes, proposed dam at. 107. 



BufiPalo Lake, origin of, 25. 
Bull Rapids, location of, 247. 
Burkharit, water power near, 244. 
Burns water power, 322. 
Burns Creek, water powers, 322. 
Burlington dams, 320. 
Butte des Morts, Lake, character of, 40. 
Butternut Creek, reservoir site on, 183. 
Butternut Lake, reservoir site at, 183. 



C. 



Cable, fall at, 248. 

Callow, water power at, 152. 

Caldron Falls, description of, 88. 

view of, 86. 
Cambrian sandstone, occurrence of, 7, 89, 

112, 135. 
Cameron, fall at, 223. 
Catfish River, 313. • 

drainage of. 313. 

profile of. 314. 

water powers of. 314. 

run -off of, 315-316. 
Cattish Lake, elevation of, 108. 
Cedar Creek, fall at mouth of. 111. 
Cedar Lake dam. fall at, 223. 
Cascade dams, owner of, 279. 

head. 279. 

horsepower. 279. 
Cazenovia dam. 166. 
Cato Mills, 283. 
Cedar Creek, drainage area. 275. 

profile of. 276. 

water powers of. 277-278. 
Cedar rapiils (Chippewa River) fall at, 211. 

water power at, 211. 
Cedar rapids (Tomahawk River), location 

of, 149. 
Cedar rapids dam, fall at, 226. 

water power at, 226. 
Cedars dam. fall at. 47. 

power development at, 47. 
Chaseburg water power, 322. 
Chalk Hill rapids, water power at, 73. 
Chevalley rapids, fall at, 197. 
Cherokee rapids. 157. 
Chicago & Northwestern Railway, access 

. to water powers by, 165, 54. 69, 134, 279, 
69. 260. 
Chicago, Milwaukee & St. Paul Railway, 
access to water powers by, 134, 54, 69, 
260. 
Chicago. St. Paul. Minneapolis & Omaha 
Railway, access to water powers by, 180, 
205, 200. 
Chilton water powers. 283. 
Chlppenacia Creek, fall at mouth of, 248. 
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Chippewa Falls, fall at, 197. 
gaging station at, 194-198. 
power developments at, 199. 
Tiew of dam at, 200. 
map of river at, 200. 

Chippewa River, dams on, 1S3. 
drainage area of, 198. 
map of, 181. 

power sites and developments on, 196-208. 
profile of, 197-198. 
views oti 199, 200. 
rain fall on, 186. 

rapids on. view of, 199, 200, 202. 
reservoir sites on, 183. 
rocks on, 182. 
run-off of, 185-196. 
timber on, 182. 

topography and drainage, 196. 
tributaries of, 203-209. 
transportation facilities, 184. 
See also East Branch Chippewa; West 
Branch Chippewa. 

Cincinnati shales, occurrence of. 
Clam Falls, water power at, 45-6. 
Clam Lake, fall at, 246. 
Clam River, description of, 245. 

drainage area of, 245. 

fall of, 248. 

profile of, 246. 

water-power development on, 246. 

Clays, occurrence and character of, 12. 
Clark Mills, 283. 
Climate, character of. 14. 
Colfax, power development at, 229. 
Colton rapids, fall at, 107. 
Combined Locks dam, power development 
at, 48. 
view of. 48. 

Conover. elevation at. 147. 
Consolidated Taper v^- Power Co.. 137. 
Coon Valley water powor. 322. 
Coon River, drainage area. 321. 

water powers, 322. 
Co-operative State and Fe.leral survey. 4. 
Cooper Falls, fall at. 2i50. 

view of, 259. 
Court Oreilles Lake and rapids, water 

power at. 205. 
Court Oreilles River, drainage area of, 203. 

reservoir sites on. 183. 

water power on, 205. 

Cranberry Lake, elevation of, 108. 
Crawfish River, 309. 

drainage area. 309. 

tributaries, 309. 

Crivitz, gaging station, 80. 

dam at, 84. 
Crystalline rocks, occurrence of. 6, 57, 78. 
Cunningham Creek, fall at mouth of. 171. 



D. 



Dalles (Chippewa River), power develop- 
ment at, 229. 
Dalles (Eau Claire River), dam site at, view 
of, 153. 

fall at, 153. 
Dams. See particular rivers, places, etc. 
Dane Mills, water power, 322. 
Davis Falls. See Jim Falls. 
De Nevue Creek, power development on, 27. 
Deertail Creek, fall at mouth of, 197. 
Dells dam, fall at, 178. 

water power at, 178. 
Depere, dam at, plan of, figure showing, 53. 

dam at, view of, 53. 

fall at, 53. 

power development at, 54. 
Dog Lake, elevation of, 108. 
Dore Flambeau River, character of, 220. 

dams on, 221. 

drainage area of, 220. 

profile of, 221. 

reservoir sites on, 183. 
Douglas Creek, 180. 

Douglas Copper Range, location and char- 
acter of, 250-51. 
Downsvllle, fall at. 228. 

power development at, 228. 
Dowd, R. J., Knife Works. 308. 
Drainage, map showing. 10. 
Duck Creek, power .levelopment on, 27. 
Ducomon rapids, fall at, 210. 
Duluth. Minn., rainfall at, 20. 

temperatures, at, 14. 
Duluth. South Shore & Atlantic Railway, 

access to water powers by, 260. 
Duncan Creek, power development on, 228. 
Dunville. fall at, 225. 

water power at, 226. 
Dundee dam, owner, 279. 

liead. 270. 

horse power, 279. 
Dupee flats, location of. 247. 
Durand, power development at, 229. 



E. 



Eagle Lakes, elevation of, 108. 

proposed dam at, 107. 
Eagle Point, power development at. 229. 
Eagle Rapids, fall at. 200. 

water power at, 200. 
Eagle River, lakes on, elevation of, 108. 
Eaglevllle dam, 320. 

East Branch of Chippewa River, drainage 
area of, 203. 

profile of. 198. 

reservoir sites on, 183. 

water power on. 183, 204, 206. 



I 
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East Forks, fall at month of, 171. 

Eau Claire, gaging station near, 185-194. 

power development at, 199. 

view of dam, 199. 
Eau Claire River (Chippewa River drain- 
age), drainage area of, 227. 

fall at mouth of, 227. 

power development on, 227. 
Eau Claire River (St. Croix River drain- 
age), description of, 239. 

drainage area of, 239. 
Eau Claire River (Wisconsin River drain- 
age), dam sites on, 150. 

drainage area of, 148. 

fall at mouth of, 151. 

profile of, 151. 

water powers of, 151. 

dells of, 153. 
Eau Galle Creek, 322. 
Eau Plelne River, dam sites on, 150. 

drainage area of, 148. 
Elroy, water power at, 166. 
Elk Creek water powers, 322. 
El Paso water power, 322. 
Eighteen-mile Creek, power devt^lopment 

on, 229. 
Elk River, logging dams on, 222. 
Embarrass, power development at, 104. 

rainfall at, 20, 60. 
Embarrass River, power deTelopment on, 

104. 
Engineers, army, reports of, on Wiscon- 
sin Rivers, 107, 108. 109. 
Escannba, precipitation at, 60. 

temperature at, 14. 
Escanaba River, flow of, 58. • 



F. 



Farm dam, 87. 

Fisher River, fall at mouth of, 197. 
Flambeau Lake, logging dam on, 222. 
Flambeau River, character of, 206. 

drainage area of, 203. 

fall of, 208. 

fall at mouth of, 210. 
water power at, 210. 

falls on, view of, 210, 211, 213. 

power development on, 210-214. 

profile of, 209-210. 

rainfall on, 207, 214. 

run-oflP of, 21&-220. 

source of, 208. 

tributaries of, 220. 
Florence, precipitation at, 59. 
Flint, Julius, 308. 
Forks of the Flambeau, fall at, 212. 

drainage area at, 212. 
Forest conditions, discussion of, 12-13. 



Fox and Wisconsin Improvement Company, 

development by, 39. 
Fox River, drainage of, 25. 

precipitation on, 30-32. 
Fox River, Lower, character of, 38. 

dams on, views of, 40, 44, 46, 47, 48. 

drainage area of, opposite 25. 

map of, 25. 

fall of, 39. 

floods on, 38. 

ice on, 38. 

legal status of water powers on, 39. 

navigation of, 54. 

profile of, 28-29. 

rocks on, '.]H. 

run-oflf of, 2';)-38. 

topography on, 27-28. 

transportation facilities, 54. 

water powers on, 41-54. 
Fox River, Upper, profile of, 26. 

water powers on, 27. 
Fox-Wisconsin divide, character of, 25, 112- 

113. 
Fox River (l)ranch of Illinois), 318. 

drainage of, 318. 

fall^ of, 318. 

profile of, 318. 

water powers of, 319. 
Fredonia, water power at, 273. 

power, 273. 

owner, 273. 
Fulton, water power, 314. 



G. 



•'••>-a lIi'.Tstonp, cccur e:ic3 of, 27. 
Gaston & Sons, 308. 
Gays Mills, water powers at, 167. 
Geography, physical, of northern Wiscon- 
sin, 6-21. 
Geological Survey, U. S., on Wisconsin 

rivers, 4-5. 
Geology, account of, 6-9. 
Geneva water powers, 320. 
Germantown water power, 160. 
Gilbert, fall at, 11. 

Glacial drift, occurrence and character of, 8. 
Glenbeulah water power, 282. 
Glen Mill, view of, 228. 
Glidden Station, fall at, 198. 
Gogoshungun River, water power on, 256. 
Goose Eye rapids, fall at, 204. 

water power at, 204. 
Frnfton dams nt, Milwaukee Falls Lime 
Co., 272. 

Sheboygan Knitting Co., 272. 

Upper dam, 272. 
Grant River, drainage area, 321. 
Gravesville. water power, 283. 
Grand Chute, fall at, 48. 
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Grand Kaukauna, fall at, 48. 

power development at, 49-51. 
Grand Rapids, fall at, 137. 

power development al, 137. 

view of dam, 137. 
Grand River, power development on, 27. 
Grandfather rapids, fall at, 143. 

view of, 144. 

water power at, 144. 
Grandmother rapids, fall at, 144. 

view of, 145. 
Great Northern Power Co., power develop- 
ment of, figure showing, 252. 
Great Northern Railway, access to water 

power by. 
Green Bay, elevation at, 29. 

precipitation at, GO. 
Green gay and Mississippi Canal Co., devel- 
opment by, 39, 47. 

water power owned by, 39-40, 50. 
Green Bay & V^estern Railroad, access to 

water power by, 180. 
Green Bay Valley, topography of, 27-28. 
Greenbush, water power at, 282. 
Greenwood dam, 179. 
Gresham, power development at, 104. 



H. 



Halcyon, fall at. 171. 

water power at, 177. 
Halfbreed rapiJs, location of, 149. 
Half Way Creek, 322. 
Halls Creek, fall at mouth of, 171. 

dams on, 180. 
Harts, fall at, 241. 
Hasting's rapids, 84. 
Hat rapids, fali at, 146. 

water power at, 14. 

view of dam, 146. 
Hatfield, fall at, 177. 

water power at, 178. 
Hatton, power development at, 27. 
Hay River, dam on, 229. 
Hayton, water power at, 283. 
Hector, logging dam at, 241. 
Hemlock dam, fall near, 178. 

power development at, 178. 
Herman's Farm, gaging station, 81. 
High Falls, 85. 

description of, 86. 

view of, 85. 
Hillsboro dam, 166. 
Hixton, water power at, 322. 
Hilburn, water power at, 320. 
Hingham, water power at, 322. 
Holman, water power at. 322. 
Holcombe rapids, fall at, 202. 

power development at, 202. 



Homestead bridge, flow at, 61. 

Horse Race rapiJs (Menominee River), 

water power at, view, of, 70. 
Horse Race rapids (St. Croix River), water 

power at, 239. 
Horicon, dam site, 297. 
Horicon marsh, 297. 
Hudson, water power «ear, 244. 
Hunters Lake, fall at, 198. 
Huronian rocks, occurrence of, 6, 250-251. 
Hustisford, water powers at, 297. 
Hydrography of Northern Wisconsin, 10. 



I. 



Igneous rock, occurrence of, 232. 
Indian Ford, water power, 300. 
Independence, water power. 322. 
Iron Mountain, Mich., fall at, 56. 

flow at, 61-456. 

water power near, 70. 
Iron River (Menominee River drainage), 

drainage area of, 68. 
Iron River (Lake Superior drainage), power 

development on, 260. 
Iron River Water, Light & Power Co., 260. 
Ironwood, fall at, 256. 
Ironton dam, 166. 
Irving, fall at, 226. 

water power at, 226. 
Island Lake, elevation of, 108. 

fall at, 210. 
Island rapi\1s, fall at, 214. 



J. 



Jackson Milling Co. dam, 139. 

power development at, 139. 
Janesville water powers, 302-305. 

map of, 301. 

ownership of, 302. 

Ford's dam, view of, 302. 

Monterey dam, view of, 304. 
Janesville Electric Co., 304. 
Janesville Woolen Mills, 304. 
Janesville Sash & Door Co., 302. 
Jeflfris Company, 304. 
.Jefferson dam, 299. 
Jewett, water power at, 243. 
Jim Falls, fall at, 202. 

power development at, 202. 
figure shovving, 202. 
John Edward Mfg. Co., 136. 
Johnson's Falls, 85. 

view of, 85. 

description of, 85. 
Jordan, power development at, 158. 
Jump River, dams on, 227. 

drainage area of, 227. 

water power on. 228. 
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K. 



Kaukauna. See Grand Kaukauua; Little 

Kaukauna. 
Keawasogon Lake, elevation of, 108. 
Kelley, water power at, 152. 
Kesbena, gaging station at, 100. 
Kettle River, drainage area of, 239. 
Kettle River rapids, fall at, 238. 

water power on, 239. 
Keweenawan rocks, occurrence of, 6, 24G, 

254. 
Kewaskum dam, 275. 
Kickapoo River, 166. 

geology and drainage, 166. 

profile of, 167. 

water powers of, 167. 

tributaries of, 168. 

west fork of, 168. 

east fork of, 168. 

Kilbourn, fall at, 135. 
power development at, 135. 
discbarge at, 117-120. 
view of dam at, 135. 

Kiel, water power at, 282. 
Kimberly-Clark Paper Co., 41, 47. 
Kinnikinnic River, description of, 249. 

water power on, 249. 
Koepenick, precipitation at, 59, 115. 



L. 



La Crosse, fall at, 171. 

temperature at, 14. 
La Crosse River, drainage area, 321. 

water powers of. 322. 
Ladysmltb dam, fall at, 210. 

flow near, 215. 

gaging station near. 220. 
Lake deposits, relation of water supply of, 

267. 
Lake Superior drainage, description of, 250. 

drainage to, 251. 

map of, 250. 

rainfall of, 252. 

topograpby of, 250. 

water powers of, 251-260. 

transportation facilities, 280. 

Lake Vleux Desert, dam at, 107. 

fall at, 171. 

reservoir site at, 108. 
Lakes, occurrence of, 10. 231. 
Laurentlan rocks, occurrence of. 6, 250-251. 
Lauderdale water power. 320. 
La Valle. water power at. 166. 
Lawrence, power •.levelopment at. 27. 
Leanabro Creek, 100. 



Lelpslc, water power, 312. 

head of, 312. 

ownership of, 312. 
Lenavllle, water power at, 283. 
Leon, water power at, 322. 
Lemonwelr River, 161. 

geology and drainage, 161. 

fall of river, 161. 

profile of, 161. 

water powers of, 162. 

Lemonwelr, water power at, 162. 

Lindauer dam, fall at, 143. 

Little Cedar rapids, fall at, 211. 

Little Cedar River, drainage area of, 69. ' 

Little Chief Lake, fall at, 183. 

reservoir site at, 183. 
Little Chief River, dam on, 206. 
Little Eau Plelne River, drainage area of, 

148. 
Little Falls, fallat, 211. 

water power at, 211. 
Little Kaukauna, fall at, 53. 

power development at, 53. 
figure showing, 52. 
legal troubles of, 53. 
Little Baraboo River, 166. 

Cazenovia, 166. 

Ironton, 166. 

Sec. 5, T. 12 N., R. 3 E., 166. 

Hlllsboro, 166. 
Little Puckanance. fall at, 248. 
Little Quinnesec Falls, fall at, 71. 

flow at, 59. 

power development at, 71. 

view of, 71. 
Little River, power development on, 27. 
Little Wolf, power at, 104. 
Little Wolf River, power development, 102- 

103. 
Littlechute, dam at, view of, 48. 

fall at, 48. 

power 'development at, 48. 
Little La Crosse River, 322. 
Loams, occurrence and character of, 12. 
Logging, cessation of, 10-11. 
Long Lake, elevation of, 108. 
Lorrendal Creek, 166. 
Lowell, water power at, 312. 

head, 312. 

ownership, 312. 
Lower Sandstone rapids, 85. 
Lower Fox River. See Fox River, Lower. 
Lower Magneslan limestone, occurrence of, 
7. 

water content of, 268. 
Lowes Creek, dam on, 229. 
Loweth & Wolf, gaging by, 233. 
Lucas, dam at, 229. 
Lumbering Industry, extent of, 13. 
Lyons, water power at, 320. 
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M. 



Manitowoc River, geology and drainage, 
283. 

fall in river, 283. 

profile of, 283. 

water powers on, 283. 
Manitowoc rapids, 283. 
March rapids, 156. 
Martell, water power at, 322. 
Mauston, water power at, 162. 
McKinzie Creek, fall at mouth of, 248. 
Manchester, power development at, 27. 
Mauitouish River, fall on, 222. 

logging dams on, 222. 

reservoir site on, 183. 
Mann. L. M., flow measurements by, 29, 32. 
Manawa, power development at, 103. 
Marblehead, power development at, 27. 
Marinette rapids, power development at, 75. 
Maringo River. See Maringouin River. 
Maringouin River, description of, 258. 

water power on, 258-259. 
Markesau, power development at, 27. 
Marquette, temperature at, 14. 
Mecan River, character of, 27. 

water powers on, 27. 
Medicine Lake, elevation of, 108. 
Melrose, flow at, 172-173. 
Menasha, fall at, 41. 

power development at, 43. 

precipitation at, 60. 

map of river, 42. 
Menomonie, gaging station at, 224-225. 
Menomonie dam (Red Cedar River), fall at. 
226. 

water power at, 226. 
Menominee River, character of, 55. 

dams on, 77. 

drainage area of, 55. 

origin of, 55. 

map of, 55. 

power development on, 69-77. 

precipitation on, 58-60. 

profile of, 56. 

rocks on. 57. 

run -off of, 58-68. 

tributaries of, 75-77. 

views of. 70, 71, 78, 98. 
MerrMl, fall at, 143. 

flow at, 127-132. 

power development at, 143. 

gaging station at, 127-132. 
Michigamme River, drainage area of, 68. 
Middle River, 'description of, 260. 
Milwaukee, rainfall at, 19-20. 

rainfall at, chart showing, 19. 
Milwaukee River, 269. 

map of, 269. 

topography and drainage, 269. 

profile of, 269-270. 



Milwaukee River —Continued. 

fall in river, 270. 

water powers, 271. 

tributaries, 275-278. ' 

railroad facilities, 279. 
Milwaukee dam, 271. 
Mill Creek, 180. 

Millhouse, water power at, 282. 
Minneapolis, St. Paul & Sault Ste. Marie 
Railway, access to water powers by, 09, 
210, 260. 
Mondovi, water power at, 322. 
Moutello, power development at, 26, 27. 
Montello River, character of, 26-27. 

water powers on, 26-27. 
Montreal River, water power on, 255. 
Moose Lake, fall at, 183. 

reservoir site at, 183. 
Moose River, fall at mouth of, 232. 
Moraines, location and character of, 8. 
Mosinee, fall at, 139. 

power site at, 140. 
Mount Morris, power development at, 104. 
Mud Lake (Fox River), origin of, 25. 
Mud Lake (Wisconsin River), elevation of, 

108. 
Mud Lake (Yellow River), dam at, 241. 

fall at, 241. 
Mt. Calvary, water power at, 282. 
Mukwanago, water power at, 320. 
Muscoda, gaging station at, 115-116. 



N. 



Xamekagon River, description of, 246. 

drainage area of, 239. 

fall at mouth of, 232. 
Nebagamain Lake, water power at, 255. 
Nebagamain River, rapids at mouth of, 255. 
Necedah, dam site at, 135. 

fall at, 160. -^ 

flow at, 120-126. 
Neenah, location of, 41. 

power development at, 41. 
Neenah and Menasha Water Power Com- 
pany, organization of, 41. 
Neenah Creek, power development on, 27. 
Neillsville, flow at, 173-176. 

water power at, 129. 
Nekoosa, fall at, 136. 

power development at, 136. 

view of, 136. 
Nemadji River, character of, 254. 
New Greenwood dam, fall at, 179. 
New London, precipitation at, 59. 
New Richmond, water power at, 245. 
New Dota Manufacturing Co., 304. 
Newton, water power at, 322. 
New Lisbon, water power at, 162. 
Newburg, undeveloped fall, 273-274. 



350 



INDEX: 



Niagara limestone, occurrence of, 7. 

water content of, 267. 
Nigger Island^ fall at, 111. 
Norcross, Pliny, 300. 
North Fork of Flambeau lilver, reservoir 

site on, 183. 
Northern Pacific Railroad, access to water 

powers by, 260. 
Northport, flow at, 97-98. 
Norman Creek, water power, 322. 
North Milwaukee, 'dam at, 271. 
Norway, Mich,, fall at. 56. 
Nose Peak rapids, fall at, 73. 
Northwestern Lumber Co., water powers of. 

227. 



O. 



Oconto, precipitation at, 59. 

Oconto Falls, power development at, 90. 

Oconto River, character of, 89. 

drainage area, map of, 25. 

precipitation on, 59. 

profile of, 89. 

water powers on, 90-91. 

gaging station on, 91. 
Oconomowoc River, 308. 

profile of, 309. 

water power of, 317. 
O'Keef & Orblson, on Menominee River, 57. 
Omaha bridge, fall at, 223. 

water power at, 223. 
O'Neals Creek, power developments on, 229. 
O'Neill Creek, mouth of, fall at, 171. 
Ontario, water power at, 168. 
Osceola, fall at, 232. 
Osceola Creek, water power on. 249. 
Osseo. water 'power at, 322. 
Osslo, vvater power at, 283. 
Otter Creek, power development on, 229. 
Otter rapids, fall at, 147. 

power development at, 147. 

reservoir site, 108. 
Otter Sll'.le rapids, water power at, 239. 
Oxford, power development at, 27. 



P. 



Paint Creek, reservoir site on, 183. 
Paint Creek rapids, water power at, 200. 
Paint River, drainage area of, 68, 
Pakwawang Lake, fall at, 183, 

reservoir site at, 183, 
Paleozoic rocks, occurrence and character 
' of, 7. 265-266, 89. 
Pardeevillo. water power at, 26. 
Park Fall.<;. fall at. 213. 

power development at, 213. 

view of lower dam. 213. 



Park Lake, 183. 

Partridge Crop Lake, fall at, 198. 

Parrett Manufacturing Co,, 308. 

Peat, occurrence of, 12, 

Pelican Lake, dam proposed at, 108, 

elevation of, 198, 

fall at, 198, 
Pelican River, dam sites on, 149. 

drainage area of, 148. 
Pemebonwon River, drainage area of, 69, 
Pemena "dam and rapids, fall at, 73, 

power site and^ dam at, 73, 
Penokee Iron Range, location and charac- 
ter of, 251. 
Peshtlgo River, 78-88. 

power sites and dams on, 83. 

views of, 85, 88. 

precipitation on, 59. 

profile of, 79, 

river survey, 78, 

drainage and geology, 78. 

run-off at Crlvltz, 80. 

the upper river, 87. 

estimate of water powers, 88. 
Peshtlgo dam, 83. 
Pewaukee dam, 320. 
Phillips, water power at, 103. 
Phlox, power development at, 104. 
Pike River, dams on. 77. 

drainage area of, 69. 
PlUa. power development at, 104. 
Pine Creek (Chippewa River drainage), 

power developments on, 229. 
Pine Creek (Fox River drainage), power 

development on, 27. 
Pine Creek rapids, fall at, 77. 
Pine River, power development at, 77. 

character of. 76. 

dams on, 77. 

drainage area of, 69, 76. 

mouth of, fall at, 76. 

source of. 76. 

water powers on, 77. 
Pine River rapids, water power at, 70. 
Pigeon Creek, water power, 322. 
Pigeon Falls, water power, 322. 
PlpersvlUe, water power, 298. 
Plttsvllle, water powers, 1(50. 

fall north of, 160. 
Piatt River, drainage area of, 321. 
Planting Ground Lake, elevation of, 108. 
Plover Paper Co. dam, 138. 
Plover River (Wisconsin River tributary), 
157. 

geology and drainage, 157. 

profile of, 158. 

water powers on, 158-9. 
Plymouth, water power, 282. 
Pokegama Lake, dam at. 206. 
Poplar River, description of, 260. 
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Porcupine Rapids, fali at, 212, 
Port Edwards, fall at, 138. 

power derelopment at, 130. 
Portage, fall at, 110, 

precipitation at, 00. 
Potato River, water power on, 2r>9-200. 
Potsdam sandstone, occurrence of, 7, 285, 

soil from, 8. 
Potato rapids. Peshtigo River, 84. 
Poyslppl, power development at, 27. 
Prairie Farm, power at, 229. 
Prairie rapids, fall at, 14^. 
Prairie du Chlen, 322. 
Prairie du Sac, fall at, estimated, 134. 
Prairie River Power & Boom Co.. 149. 
Prairie River, drainage area of, 149. 

power development on, 149. 
Pre-Caml)rlan rocks. 0, 112, 78. 
Precipitation, discussion of. 15, 18-21. 

map showing, 10- 17. 

variations In, at Milwaukee, 19. 
at Madison. 21. 
Prescott. fall at. 232. 
Pride. C. B., survey by. 111. 
Princeton, power development at, 27. 
Puckaway Lake, origin of, 25. 
Pulclfer dam, water power at, 90. 



Q. 



Quinnesec Falls. See Big Qulnnesec; Little 
Qulnnesec. 



R. 



Railroads, access to water powers by. See 

under each name. 
Rainbow rapids, water power at, 140. 
Rainfall. See Precipitation. 
Rapide Troche dam. fall at. 51. 

flow of Fox River nt. 20-37. 

paging station at. 29-.37. 

power development at. 51. 

view of Fox River at. 52. 
Rattlesnake Creek, power development on. 

104. 
Rel Cedar River, dait-s on, 222. 

drainage area of, 203. 

profile of, 22.3. 

rocks on. 222. 

power development on, 225-220. 

run-oflf of. 224-225. 

transportation fnrilitics. 220. 
* Red Rivor. power devolopnient on, 104. 
Reeds Tianding. fall at. 107. 
Rcedslinrg water power. 105. 
Readstown water power. lOS, 
Reservoirs, capacity of proposed sites for, 

183. 
Rest Lake, fall at. 18,3. 210. 



Rhlnelander, dam at, 148. 

dam at, fall at, 148. 

power development ;^t, 148. 

gaging station at, 132. 
Rhlnelander Paper & Pulp Co. mill, view 

of, 147. 
Rib River, 154. 

geology and drainage, 154. 

fall In river, 154. 

profile of, 154. 

water powers of, 155. 
Richardson, H. anvl V., 320. 
Rice, reservoir site at. 108. 
Rice Lake, fall at, 241. 

logging dam at, 241. 
Rlpon. power development at, 27. 
River Falls, water powers at, 249. 
Rock Creek, power development on, 229. 
Rocks. pre-Cambrlan, occurrence of, 6, 54, 

232. 90, 105, 182, 95. 
Roaring Rapids, 87. 

Robinson's Creek, water powers on, 180. 
Rock River, 284. 

topography and drainage of, 284. 

drainage areas ^ of, 280. 

map of, 284. 

geology of, 280. 

forest and rainfall of, 2S7-289. 

run-oflf at Rockton of, 289-295. 

fall In river, 298. 

profile of, 290. 

v. {iter power of. 207. 

views of, 302, 304. 

tributaries of, 308. 

minimum flow of, 303. 
Rockton, water power at. 18S. 
Rockton. 111., gaging station, 289. 
Itockdale. water power, 315. 
Itockville, water power, 282. 
Rochester, water power, 319. 
Ross Fddy rapids, water power at, 178. 

view of. 178. 
Rothchilds, fall at, 140. 

water power at, 140. 
Round Lake, reservoir site at, 183. 
Royalton. water power at, 103. 
Rural, power .levelopment at, 104. 
Rush City, fall at. 232. 
Rush River, drainage area of, 321. 

water powers on, 322. 

S. 

Scofield. water power at, 151. 
SechlervUle. water power at, 322. 
Sheboygan Falls, water powers, 2S2. 
Sheboygan River, 280-282. 

geology and drainage, 280. 

fall in river. 280. 

profile of. 281. 
' water i)ovvers of. 281-2. 
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Shelby, water power at, 322. 
Skinuer's Rapids, 87. 
Soldiers Grove, water power at, 168. 
Southern Wisconsin, water powers of, 
present condition of, 263-265. 

underground waters, 265-268. 
Spring and Seymour Rapids, 85. 
Sparta, water powers at, 322. 
Stoughton, water powers at, 315. 
Stebbensville, water power at, 314. 
St. Croix County, soils in, 12. 
St. Croix Falls, fall at, 227, 231. 

view of dam, 238. 

power development at, 238. 
St. Croix Lake, fall to, 232. 
St. Croix rapids, water power at, 237-8. 
St. Croix River, character of, 230-231. 

drainage area of, 230. 

fall of, 236-237. 

map of, 231. 

profile, 232. 

reservoir sites on, 183. 

rocks on, 232. 

run-oflf of, 233-236. 

topography on, 237. 

tributaries of, 239, 249. 

water powers on, 236-239. 

view of, 238. 
St. Germain Lakes, /dam sites at, 148. 
St. Louis River, character of, 252. 

plan of Great Northern Power Company's 
canal, 252. 

water power of, 253. 
development of, figure showing, 253. 
St. Paul, Minn., rainfall at, 20. 

temperature at, 14. 
St. Peter sandstone, occurrence of, 7. 

water content of, 266. 
Sailor Creek, 180. 

Sand Creek, power development at, 229. 
Sand Portage rapids, water power at, 72. 
Sandstone rapids, location of, 85. 

water power at, 88. 
Sandy soils and loams, occurrence and 

character of, 11. 
Saukville dam, 273. 
Saxeville, power development at, 27. 
Scandinavia, power development at, 104. 
Schappies rapids, fall at, 74. 

water power at, 75. 
Schofield, dam site at, 84. 
Schultz Rapivls, fall at 21.3. 
Shawano, precipitation at, 59. 

power 'development at, 95. 
Shawtown, fall at, 197. 

flow at. 185-194. 
Sherman, power development at, 104. 
Silver Creek, power development on, 27. 
Snake River, drainage area of, 239. 
Snaptail rapids, fall at, 19S. 

water power at. 198, 204. 



Soils, character of, 11-12. 

South Centralia dam, view of, 136, 

power development at, 136. 
Southern Wisconsin, water powers of, 263- 
322. 

present conditions of, 263-265. 

underground waters, 265-267. 
Spooner, fall at, 241. 
Spring Brook, mouth of, fall at, 248. 
Spring Creek, power development at, 104. 
Springs in Glacial drift, 267-268. 
Squaw Lake, reservoir site at, 183. 
Squaw Creek, 180. 
Squirrel Lake, elevation of, 108. 

reservoir site at, 108. 
Stevens Point, fall at, 138. 

power development at, 138. 

drainage area at, 138. 
Stiles, fall at, 90. 

power development at, 90. 
Stinnet, fall at, 248. 
Stone Lake, elevation of, 108. 
Stuntz Brook, fall at mouth of, 248. 
Sturgeon Falls, fall at, 72. 

water power at, 72. 
Sturgeon River, drainage area of, 69. 

fall at, 56. 
Sugarcamp Lakes, reservoir site at, 108. 
Sunrise River, drainage area of, 231. 

fall at mouth of, 232. 
Surings, fall at, 89. 
Swamp soils, occurrence and character of, 

12. 
Swamps, occurrence of, 12-13. 
Sweet, E. T., on Wisconsin timber, 13. 



T. 



Tn inter's Creek, 168. - 

Taylors Creek, 87. 

Taylor, water power at, 322. 

Temperature, range of, 14. 

Thiensville dam, 271. 

Thomas, Howard, on Bois Brule River, 255. 

Thornapple River, dam on, 206. 

Tiffany Creek, power development on, 229. 

Timber, occurrence and character of, 13. 

Towerville, water power at, 168. 

Tomahawk, proposed U. S. dam at, 108. 

Tomahawk dam, fall at, 145. 

water power at, 145. 
Tomahawk Lake, dam at, 108. 

elevation of, 108. 

reservoir site, 108. 
Tomahawk River, drainage area of, 148. 

lakes on, 108. 

power development on, 148-149. 
Topography, character of, 9. 
Torch River, dam on, 206. 
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Totogatic River, description of, 248. 

fall at mouth of, 248. 

profile of, 249. 
Trade River, fall at mouth of, 232. 
Trapp Rapids, water power at, 142. 
Trenton limestone, occurrence of, 89. 
Trempealeau River, 321. 

drainage area, 321. 

water powers, 322. 
Trim Belle Creek, 322. 
Trim Belle, water powers of, 322. 
Trout River, 'dam on, 222. 
Turtle River, reservoir site on, 183. 
Twin Falls, fall at, 70. 

water power at, 70. 
Twin Island rapids, water power at, 74. 
Twin Lakes, reservoir site at, 108. 
Tylers Fork, water power on, 259. 

view of falls on, 259. 



U. 



Underbill, fall at, 89. 

U. S Engineers, 1, U, 15, 29, 43, 46, 197, 

205, 206, 210, 221, 241, 247. 
United States Government, dams of, 40-43. 
United States Geological Survey, gaging 

stations maintained, 2. 
Upper Big Rock rapids, fall at, 239. 
Upper Fox River. See Fox River, Upper. 
Upper Sandstone rapids, 85. 



V. 



Veazie, water power at, 248. 
Vienna dam, 320. 

Vieux Desert, roscrvoir site at, 108. 
Viola dam, 168. 



W. 



Wabena, fall at, 89. 

Waldo dam, 282. 

Warren, G. K., on Fox River, 25. 

Water powers, availability of, 1. 

capacity of, 1. 

development of, 1. 

information on, sources of, 2. 

permanence of, 1. 
Waumander, power development at, 27. 
Waumander Creek, power 'development on, 

27. 
Waupaca, power development at, 104, 

precipitation at, 59^0. 
Waupaca River, power development on, 104, 
Wausau, fall at, 141. 

power development at, 141. 

23 



Wautoma, power development at, 27. 

precipitation at, 60. 
Waukesha water power, 319. 
Waunakee water power, 315. 
Watertown water powers,. 298. 
Waterford water power, 319. 
Warner, C. O., Planing Co., 308. 
Wedges Creek, 171. 
West Bend water powers, at West Bend, 274. 

one mile east of, 274. 
West Branch of Chippewa River, dams on, 
206. 

drainage area of, 203. 

profile of, 198. 

reservoir sites on, 183. 

water power on, 204. 

Westboro, dam at, 229. 

Westfield, power development at, 27. 

Weyatiwega, precipitation at, 60. 

power development at, 104. 
Whirlpool rapids, fall at, 146. 

water power at, 146. 
West Salem dam, 322. 
Weston rapi'ds, 178. 
Whitehall dam, 322. 
White rapids, fall at, 74. 
location of, 74. 
water power at,* 74. 
White River (Fox River drainage), descrip- 
tion of, 27. 
power development on, 27. 
White River (Lake Superior drainage), 
character of, 258. 
powers on, 258. 
White River Power Co., 258. 
Wilmot dam, 319. 
Wilson rapids, view of, 87. 
Willow River, water powers, 244. 
Winooski dam, 282. 
Wisconsin River Paper & Pulp Co. dam, 

138. 
Willow River, drainage area of, 237. 

power development on, 243-245. 
Winnebago Lake, character of, 27. 
location of, 27. 
origin of, 28. 

WInneconne, flow at, 96-7. 

WisooDsin, State of, power development by, 

39. 
Wisconsin & Michigan Railroad, access to 

railroads by, 69, 84. 
Wisconsin Central Railway, access to water 

powers by, 54, 134. 210, 213, 260. 
Wisconsin -Fox divi'de, character of, 2&-26. 
Wisconsin Power Company dams, 226. 
Wisconsin River, character of, 105. 

drainage and topography, 105. 

elevation of lakes on, 108. 

map of, 105. 

profile of, 110-111. 

rainfall on, 113-115. 
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rapids and dams, Tlew of, 135, 136, 137, 
138, 139, 143, 144, 145, 147, 153. 

reservoir sites on, 107, 108. 

rocks on, 112-113. 

run-off of, 115-138. 

source of, 105. 

survey, 112. 

tributaries of, 147-168. 

water powers on, 134-147. 
access to, 134. 

Wisconsin Valley Improvement Company, 

109. 
Wittenberg, power development at, 104. 
Wolf River, character of, 95. 

flow of, 96-102. 

precipitation on, 60. 

profile of, 96. 

run- off of, 96-102. 

tributaries of, 102-104. 

water powers on, 102-104. 

views of, 98, 100. 



Wood River, drainage area of, 239. 
Wonewoc, water power at, 273. 



Y. 



Yellow Lake, dam at, fall at, 241. 
Yellow Pine rapids, water power at, 239. 
Yellow River (Chippewa River drainage), 
drainage area of, 228. 

dams on, 228. 
Yellow River (St. .Croix River drainage), 
character of, 240. 

drainage area of, 239. 

fall at mouth of, 240. 

logging dams on, 241. 

profile of, 241. 
Yellow River (Wisconsin River 'drainage), 
draii age and geology, 159. 

water power on, 161. 

profile of, 160. 
Young America dam, 275. 



